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FOREWORD 
The study of ~uiet Turbofan STOL Aircraft for Short Haul Transportation 
was conducted under NASA .Ames Research Center Contract NAS 2-6995 for the 
Advanced Concepts and Missions Division, Moffett Field, California. This 
final report is submitted in compliance with the requirements of Article V, 
Paragraph B., 5.0 and presents documentation of all the work performed by 
the Lockheed-California and Georgia Companies during the two phase study 
program. 
This final report is assembled in two volumes for ease of handling by the 
'reader. Section 1, Phase I - Parametric Analysis and Section 2, Phase II 
Aircraft Design Data Development are contained in Volume I (CR 114612). 
Sections 3 Phase II - System Analysis and Evaluation, 4 - Advanced Technology 
Benefits, 5 - Research and Development Requirements, and 6 - Conclusions and 
Recommendations are contained in Volume 2 (CR 114613). 
The report is organized within the framework of the Preliminary Final Report 
Outline submitted to NASA in June 1972 and subsequent alterations during the 
course of the study as reported in the monthly progress reports. It contains 
an organized and edited version of the work reported in the monthly progress 
reports. 
The study was accomplished by the Advanced Design Organizations of tne 
Lockheed California and Georgia Companies under the direction of T. P. Higgins -
Program Manager, E. G. Stout - Deputy Manager, California Company, and 
H. S. Sweet - Deputy Manager, Georgia Company. Principal investigators are: 
Aircraft Design and Performance Analysis - J. H. Renshaw, M. K. Bowden, 
G. Ligler, C. Narucki, J. A. Bennett, R. S. Ferrill, C. C. Randall, 
.r.J.~''':}V''_L._...I..i.\jG PAGE BLANK NOT FILMED iii 
K. H. Tomlin, J. M. Hooten, and J. Tibbetts; and Systems Analysis and 
Evaluation - G. A. Arnold, W. R. Tuck, Jr., D. E. Sherwood, L. A. Vaughn, 
G. D. Brewer, and J. Peele. 
Work reported herein was administered under the direction of Contract 
Technical Monitor, Raymond C. Savin, Advanced Concepts and Missions Division, 
National Aeronautical and Space Administration, Moffett Field, California. 
iv 
Section 
1 
2 
TABLE OF CONTENTS 
Title 
FOREWORD 
TABLE OF CONTENTS 
LIST OF ILLUSTRATIONS 
LIST OF TABLES 
SUMMARY 
INTRODUCTION 
SYMBOLS AND ABBREVIATIONS 
VOLUME I 
PHASE I - PARAMETRIC ANALYSIS 
1.1 
1.2 
1.3 
1.4 
AIRCRAFT CONCEPT FORMULATION 
PARAMETRIC DESIGN ANALYSIS 
PARAMETRIC SYSTEMS ANALYSIS 
1.3.1 Sensitivity Analysis Summary 
SUMMARY PHASE I CONCLUSIONS 
PHASE II - AIRCRAFT DESlGN DATA DEVELOPMENT 
2.1 
2.2 
CANDIDATE AIRCRAFT DESIGN POINT DEFINITION 
2.1.1 Performance Criteria 
2.1.2 Initial Sizing 
2.1.3 DOC Basis Used in Aircraft Design 
Optimization 
CONFIGURATION DESCRIPTIONS 
2.2.1 EBF Concept Descriptions 
2.2.1.1 EBF High Lift System 
2.2.1.2 EBF Power Plant Installation 
2.2.2 AW Concept Description 
Page 
iii 
v 
xxix 
cvii 
eXiT I 
1 
1 
2 
7 
15 
17 
21 
21 
21 
23 
23 
25 
25 
26 
37 
39 
2.2.2.1 AW High Lift System 43 
2.2.2.2 AW Power Plant and Ducting 
Installation 46 
2.2.2.3 AW Duct Installation Studies 53 
2.2.2.4 AW Augmentor Installation Studies 61 
v 
Section 
2.3 
TABLE OF CONTENTS (Continued) 
Title 
2.2.3 OTW Concept Description 
2.2.3.1 CTW High Lift System 
2.2.3.2 OTW Power Plant Installation 
2.2.4 OTW/IBF Concept Description 
2.2.4.1 OTW/IBF High Lift System 
Page 
68 
73 
15 
18 
88 
2.2.4.2 OTW/TBF Power Plant and Ducting 92 
2.2.4.3 OTW/IBF Duct Installation 
Studies 
2.2.5 MF Concept Description 
2.2.5.1 MF High Lift System 
2.2.5.2 MF Power Plant Installation 
2.2.6 Installations Common to All Concepts 
2.2.6.1 Power Plant Installation 
2.2.6.2 Structure 
2.2.6.3 Flight Control System 
2.2.6.4 Landing Gear 
2.2.6.5 Passenger Compartment 
2.2.6.6 Flight Station 
2.2.6.7 Avionics 
2.2.6.8 Electrical System 
2.2.6.9 Hydraulic System 
2.2.6.10 Fuel System 
2.2.6.11 Environmental Control System 
and BLC Air Supply 
2.2.6.12 Adverse Weather Protection 
WEIGHT, BALANCE, AND INERTIA 
2.3.1 EBF Weight, Balance and Inertias 
2.3.2 AW Weight, Balance and Inertias 
2.3.3 OTW Weight, Balance and Inertias 
2.3.4 OTW/IBF Weight, Balance and Inertias 
2.3.5 MF Weight, Balance and Inertias 
vi 
94 
101 
111 
112 
113 
113 
114 
140 
161 
163 
168 
170 
188 
193 
197 
198 
205 
208 
214 
214 
214 
244 
253 
Section 
2.4 
TABLE OF CONTENTS (Continued) 
Title 
BASIC PROPULSION DATA 
2.4.1· EBF Propulsion Data 
2.4.1.1 EBF Propulsion Installation 
2.4.1.2 EBF Propulsion Performance 
Methods 
Page 
259 
260 
260 
276 
2.4.1.3 EBF Propulsion Performance Data 277 
2.4.2 AW Propulsion Data 280 
280 
2.4.3 
2.4.4 
2.4.5 
2.4.2.1 AW Propulsion Installation 
2.4.2.2 AW Propulsion Performance 
Methods 
2.4.2.3 AW Propulsion Performance Data 
OTW Propulsion Data 
283 
285 
288 
2.4.3.1 OTW Propulsion Installation 288 
2.4.3.2 OTW Propulsion Performance 
Methods 293 
2.4.2.3 OTW Propulsion Performance Data 294 
OTW/IBF Propulsion Data 295 
2.4.4.1 OTW/IBF Propulsion Installation 297 
2.4.4.2 OTW/IBF Propulsion Performance 
Methods 297 
2.4.4.3 OTW/IBF Propulsion Performance 
Data 298 
MF Propulsion Data 
2.4.5.1 MF Propulsion Installation 
2.4.5.2 MF Propulsion Performance 
Methods 
300 
300 
2.4.5.3 MF Propulsion Performance Data 
BASIC AERODYNAMIC DATA 
302 
302 
305 
305 
305 
2.5.1 Low Speed Data 
2.5.1.1 EBF Low Speed Data 
2.5.1.2 AW Low Speed Data 
2.5.1.3 OTW Low Speed Data 
vii 
307 
307 
Section 
2.6 
TABLE OF CONTENTS (Continued) 
Title 
2.5.1.4 OTW/IBF Low Speed Data 
2.5.1.5 MF Low Speed Data 
2.5.2 .. High Speed Data 
AERODYNAMIC PERFORMANCE 
2.6.1 Takeoff Performance 
2.6.1.1 EBF Takeoff 
2.6.1.2 AW Takeoff 
2.6.1.3 OTW Takeoff 
2.6.1.4 OTW/IBF Takeoff 
2.6.1.5 MF Takeoff 
2.6.2 Landing Performance 
2.6.2.1 EBF Landing 
2.6.2.2 AW Landing 
2.6.2.3 OTW.Landing 
2.6;2.4 OTW/IBF Landing 
2.6.2.5 MF Landing 
2.6.3 Mission Performance 
HANDLING QUALITIES 
2.7.1 Handling and Ride Quality Criteria 
2.7.2 Handling Qualities Data Common to 
All Concepts 
2.7.2.1 Longitudinal Stability and 
Page· 
321 
321 
321 
328 
328 
328 
332 
332 
332 
332 
350 
350 
350 
350 
350 
350 
350 
360 
361 
368 
Control 368 
2.7.2.2 Lateral-Directional Stability 
and Control 375 
2.7.2.3 Lateral Control Power 
2.7.2.4 Ride Quality 
2.7.3 EBF Handling Qualities 
2!7.3.1 EBF Longitudinal Stability 
and Control 
2.7.3.2 EBF Lateral-Directional Stability 
and Control 
viii 
379 
380 
383 
384 
397 
Section 
2.8 
TABLE OF CONTENTS (Continued) 
Title 
2.7.3.3 EBF Ride Qualities 
2.7.4 AW Handling Qualities 
2.7.4.1 AW Longitudinal Stability 
and Control 
2.7.4.2 AW Lateral-Directional 
Stabili ty and Control 
2.7.4.3 AW Ride Quality 
2.7.5 OTW Handling Qualities 
2.7.5.1 OTW Longitudinal Stability 
and Control 
2.7.5.2 OTW Lateral-Directional 
Stability and Control 
2.7.5.3 OTW Ride Quality 
2.7.6 OTE/IBF Handling Qualities 
2.7.6.1 Longitudinal Stability and 
Control 
2.7.6.2 OTW/IBF Lateral-Directional 
Stability and Control 
2.7.6.3 OTW/IBF Ride Quality 
2.7.7 MF Handling Qualities 
2.7.7.1 MF Longitudinal Stability and 
Page 
415 
421 
421 
424 
426 
426 
426 
430 
432 
435 
435 
436 
437 
437 
Control 440 
2.7.7.2 MF Lateral-Directional 
Stability and Control 
2.7.7.3 MF Ride Quality 
OPERATIONAL CONSIDERATIONS 
2.8.1 Flight Operations 
2.8.2 Community Noise and Pollution 
2.8.2.1 Airport Noise Level Contours 
2.8.2.2 EBF Noise Analysis 
2.8.2,3 AW Noise Analysis 
2.8.2.4 OTW Noise Analysis 
2.8.2.5 OTW/IBF Noise Analysis 
ix 
441 
442 
445 
445 
465 
465 
466 
471 
472 
474 
TABLE OF CONTENTS (Continued) 
Section Title 
3 
2.8.2.6 MF Noise Analysis 
2,8.2.7 Noise Data Common to All 
Concepts 
2.8.2.8 Noise Abatement Flight 
Procedures 
2.8.2.9 Pollution 
2.8,3 The National Airspace System 
(Air Traffic Control) 
2.8.3.1 Surveillance 
2.8.3.2 Navigation 
2.8.3.3 Area Navigation 
2.8. 3. 4 Terminal Area 
2.8.3.5 Communications 
2.8.4 Ground Handling 
COST ESTIMATES 
2.9.1 Development Cost 
2.9.2 Proudction Cost 
2.9.3 Detail Flyaway Cost 
2.9.4 XTOL Configuration 
2.9.5 STOL/CTOL Flyaway Cost Comparison 
2.10 SUPPLEMENTARY DESIGN POINTS 
2.11 EFFECTS OF NOISE LEVEL REQUIREMENTS 
2.12 USE OF COMPOSITE MATERIALS 
VOLUME II 
SYSTEM ANALYSIS AND EVALUATION 
3.1 GENERAL ANALYSES 
3.1.1 Airport and Demand Analysis 
3.1.1.1 Candidate Airports 
3.1.1.2 A±rport Activity Forecast 
3.1.1.3 Airport Access 
x 
Page 
475 
479 
479 
486 
486 
487 
489 
489 
500 
502 
509 
509 
511 
515 
525 
526 
528 
556 
561 
565 
565 
567 
577 
612 
655 
TABLE OF CONTENTS (Continued) 
Section Title 
3.2 
3.3 
3.4 
3.1.1.4 Airport Cost 
3.1.2 Cost Analysis 
659 
664 
3.1.2.1 Direct Operating Cost (DOC) 664 
3.1.2.2 Indirect Operating Cost (IOC) 679 
3.1.2.3 Return-On-Investment (ROI) 
3.1.3 Operation Analysis 
3.1.3.1 Air Traffic Control 
3.1.3.2 Scheduling 
3.1.3.3 Level of Service 
3.1.3.4 Fare Structure 
PARAMETRIC ECONOMIC ANALYSIS 
3.2.1 Airline System Simulation 
3.2.1.1 Eastern Air Lines 
3.2.1.2 Allegheny Airlines 
3.2.2 Sensitivity Analysis 
3.2.2 Short Haul System ROI 
CONCEPT COMPARISON 
3.3.1 Comparison Criteria 
3.3.2 Comparative Evaluation 
3.3.3 Concepts Relative Merit 
IMPACT ANALYSIS 
3.4.1 Social and Environmental Impact 
3.4.2 Cost/Benefit Analysis 
3.4.3 Regulatory, Policy, and Financial 
Considerations 
3.4.3.1 
3.4.3.2 
3.4.3.3 
3.4.3.4 
Noise 
Airport Zoning 
Airport Access 
Financing of Air Transportation 
System F~cilities 
xi 
690 
698 
698 
711 
712 
719 
721 
722 
723 
747 
781 
809 
822 
822 
836 
836 
840 
840 
847 
,850 
851 
852 
835 
Section 
4 
5 
3.5 
3.6 
TABLE OF CONTENTS (Continued) 
Title 
MARKET PROJECTION 
3.5.1 National Market 
3.5.2 Foreign Market 
3.5. 3 Military Commonality 
3.5.4 Military Market 
SYSTEM IMPLEMENTATION PLAN 
3.6.1 Technology Implementation 
3.6.2 System Implementation 
3.6.2.1 Aircraft Implementation 
3.6.2.2 Airports 
3.6.2.3 Air Traffic Control 
ADVANCED TECHNOLOGY BENEFITS 
4.1 IMPROVED PUBLIC SERVICE 
4.2 IMPRO\~D AIRPORT ENVIRONMENT 
4.2.1 Advanced Propulsion 
4.3 IMPROVED AIRLINE ECONOMICS 
4.3.1 Advanced Propulsion 
4.3.2 Advanced Aerodynamics 
4.3.3 Advanced Structure 
4.3.4 Advanced Control Systems 
4.4 FUEL CONSUMPTION 
RESEARCH AND DEVELOPMENT RECOMMENDATIONS 
5.1 CRITERIA 
5.1.1 Readiness Rating 
5.1.2 Priority Rating 
5.1. 3 Joint Benefit 
SYSTEM AND AIRCRAFT REQUIREMENTS - NEAR TERM (1980) 
5.2.1 Field Length and Noise Level 
5.2.2 Airworthiness Requirements for 
Propulsive-Lift Aircraft 
xii 
857 
857 
859 
859 
870 
871 
871 
873 
873 
874 
876 
871 
871 
878 
878 
879 
879 
880 
880 
881 
884 
887 
887 
887 
887 
888 
888 
888 
890 
TABLE OF CONTENTS (Continued) 
Section Title Page 
5.3 
5.4 
5.5 
5.6 
5.7 
5.8 
5.2.3 Wake Vortex and Separation Requirements 893 
5.2.3.1 Analytical Study of Wake Vortices 893 
5.2.3.2 Wake-Vortex Avoidance System 894 
5.2.3.3 Experiment Eval1uation of 
5.2.4 
5.2·5 
5.2.6 
5.2.7 
Propulsive-Lift Wake Vortex 
Microwave Landing System 
Area Navigation 
Landing Approach Simulation Study 
Market Demonstration Programs 
AIRCRAFT DESIGN- NEAR TERM 
5.3.1 Hybrid Propulsive Lift System Development and 
Comparison to Mechanical Flap Aircraft 
Hybrid OTW/IBF Research Airplane 
Adaptive Landing Gear 
PROPULSION - NEAR TERM 
Quiet Clean STOL Experimental Engine 
894 
895 
896 
899 
899 
901 
901 
903 
903 5.4.1 
5.4.2 Engine Optimization for Internally Blown Flap 903 
5.4.3 Engine Cycle/Aircraft Integration for 
Minimum Fuel Consumption 904 
5.4.4 Noise Estimation for OTW/IBF Concepts 904 
5.4.5 Improvement in Engine-Bleed Performance by 
Optimization of Engine Cycle 905 
5.4.6 Fan and Primary Jet Noise Suppression 906 
AERODYNAMICS - NEAR TERM 
5.5.1 Over-the-Wing Aerodynamics 
5.5.2 Hybrid OTW/IBF Aerodynamics 
STRUCTURES AND MATERIALS - NEAR TERM 
5.6.1 Filamentary Composite Reinforced Concepts 
906 
906 
907 
908 
Using Room Temperature Curing Adhesives 908 
FLIGHT CONTROL 909 
5.7.1 Application of Active Control Technology 909 
ECONOMICS 
5.8.1 Effects of Inflation on the Economic 
Benefit of Advanced Technology 
xiii 
910 
910 
Section 
6 
APPENDIX A 
APPENDIX B 
5.9 
TABLE OF CONTENTS (Continued) 
Title 
AIRCRAFT TECHNOLOGY - LONG TERM 
5.9.1 Hydrogen-Fueled Short-Haul Aircraft 
5.9.2 Composite Structures 
5.9.3 Augmentor Wing 
CONCLUSIONS AND RECOMMENDATIONS 
6.1 CONCLUSIONS 
6.2 RECOMMENDATIONS 
NOISE CONTOUR DATA 
SCHEDULES FOR CASH FLOW ANALYSIS. 
REFERENCES 
xiv 
Page 
911 
911 
912 
913 
917 
917 
920 
921 
979 
1091 
Figure 
S-l 
S-2 
8-3 
s-4 
8-;) 
8-6 
s-7 
s-8 
S-9 
S-lO 
S-ll 
S-12 
8-13 
s-14 
S-15 
S-16 
S-17 
8-18 
S-19 
S-20 
S-21 
S-22 
S-23 
s-24 
S-25 
s-26 
S-27 
LIST OF ILLUSTRATIONS 
Title 
SUMMARY 
Long-Haul Origin~Destination Passenger Traffic in Major 
Markets U.S. Domestic Scheduled Service 
Short-Haul Origin-Destination Passenger Traffic in Major 
Markets U.S. Domestic Scheduled Service 
Projected Unconstrained Estimates of Total Passengers at 
25 Leading U.S. Cities 
J. F. Kennedy Airport Activity Forecast 
J. F. Kennedy Airport Capacity Forecast CTOL 
Local O-D Passengers For Twenty Largest Hubs 
Atlanta - Joint CTOL/STOL 
Atlanta Airport Activity Forecast With Stolstrips 
La Guardia - STOL Only Tandem Stolstrips 
La Guardia Airport Capacity Forecast All-STOL 
New York Metropolitan Hub Capacity Forecast 
Phase 1 Data Points 
Payload Range 
AW Airplane - 2000 Ft Field Performance 
EBF Airplane - 2000 Ft Field Performance 
EBF Airplane - 3000 Ft Field Performance 
OTW Airplane - 3000 Ft Field Performance 
Twin-Engine OTW IIBF Airplane - 3000 Ft Field Performance 
Mechanical Flap Airplane - 4000 Ft Field Performance 
Summary of DOC vs Field Length 
ROO vs 500 Ft Sideline Noise Level 
Takeoff Footprint Area Related to Sideline Noise 
Sideline Noise Related to Fan Pressure Ratio 
Summary of DOC vs Field Length 
Eastern Air Line STOL O-D's 
EAL Nominal Case - Simulation Summary 
Eastern Cost of Delay 
xxxix 
xl 
xli 
xliii! 
xlvi 
xlViii 
1 
Ii. 
liii 
liv 
lvi 
lix 
lxiii 
lxv 
lxvii 
lxviii 
lxix 
lxxii 
lxxiv 
lxxvii 
lxxix 
lxxx 
lxxxi 
lxxiii 
lxxxix 
xciii 
xciv 
LIST OF ILLUSTRATIONS (Continued) 
Figure Title Page 
INTRODUCTION 
I-I Master Flow Chart and Summary Statement of Work Phase I Study 
of Quiet Turbofan STOL Aircraft for Short Haul Transportation c~i 
1-2 Master Flow Chart and Summary Statement of Work - Phase II cxiii 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
VOWME I 
Engine Cycle Recommendations 
Parametric Design Analysis Results 
NYC Passenger Distribution (@ 50,000 PAX/DAY) 
OTW Return on Investment (ROI) 
2000 ft EBF AirFlane 
3000 it EBF Airplane 
Example EBF Trailing Edge Flaps 
Wing Leading Edge Flap 
EBF Power Plant Installation 
2000 it AW Airplane 
Augmentor Wing Flap Section 
Typical AW Power Plant Installation 
AW Propulsion Lift System Arrangement 
AW Ducting Schematic 
Rolling Moment, Cross-Flow, and Duct Volume 
Individual Duct Flow 
Duct Installation Efficiency 
Individual Duct Installation 
Co-Axial Duct Installation 
Summary of Duct Losses 
ComFarison of Duct Systems 
Performance of Selected Duct System 
Augmentor Design Characteristics 
Augmentation Ratio 
Nozzle Configurations 
xvi 
4 
5 
10 
13 
27 
29 
31 
35 
38 
41 
44 
47 
49 
50 
55 
56 
58 
59 
60 
62 
63 
64 
66 
67 
68 
Figure 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
LIST OF ILLUSTRATIONS (Continued) 
Title 
3000 ft OTW Airplane 
OTW Trailing Edge Flap Geometry 
OTW Power Plant Installation 
Duct Losses 
3000 ft OTW/IBF Airplane 
orw/IBF Installed Thrust Limitations 
Hybrid OTW/IBF Installed Thrust Limitations 
Permissible Spanwise Location of Engines 
IBF Duct 
OTW/IBF Flap and Ducting Arrangement 
Rolling Moment Duct Volume vs. Cross Flow 
Duct Installation Requirements 
Duct Installation Efficiency 
Discrete Duct System 
Integral Duct System 
Summary of Duct Losses 
Integral Duct Losses 
Comparison of Duct Systems 
Performance of Selected Duct System 
4000 Ft MF Airplane 
Comparison of 2, 3 and 4 Engine MF Data 
2000 ft EBF Design Weights and Speeds 
3000 ft EBF Design Weights and Speeds 
AW Design Weights and Speeds 
OTW Design Weights and Speeds 
OTW/IBF Design Weights and Speeds 
MF Design Weights and Speeds 
2000 ft EBF Airspeed vs Load Factor 
3000 ft EBF Airspeed vs Load Factor 
AW Airspeed vs. Load Factor 
OTW Airspeed vs.Load Factor 
xvii 
71 
74 
76 
79 
81 
84 
85 
87 
89 
90 
96 
97 
98 
99 
100 
102 
103 
104 
105 
107 
110 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
Figure 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
80 
80 
81 
82 
83 
84 
LIST OF ILLUSTRATIONS (Continued) 
Title 
OTW/IBF Airspeed vs. Load Factor 
MF Airspeed vs. Load Factor 
Composite Reinforcement of Metallic Structure 
Example Wing Multiple Station Analysis Output 
Flight Control Functions 
EBF Pitch Axis Control System 
Roll Control System 
Section Through Aileron 
Yaw Axis Control 
Section Through Rudder 
Automatic/Manual Flight Control System 
FAS General Block Diagram 
FAS Block Diagram 
FAS Stabilizer Servo Interface Unit (Only Servo Loop Shown) 
Example Landing Gear 
148 Pax. Fuselage Arrangement 
Passenger Seat 
Navigation Signal Flow and Interface Schematic 
Electrical System Schematic (4-Engine) 
Electrical System Schematic (2-Engines) 
Hydraulic Power Generation and Distribution System (4 Engine) 
Hydraulic Power Generation and Distribution System (2 Engine) 
Cabin Altitude - Time History 
Example Computer Graphics Structural Analysis (Sheet 1 of 3) 
Example Computer Graphics Structural Analysis (Sheet 2 of 3) 
Example Computer Graphics Structural Analysis (Sheet 3 of 3) 
Basic EBF Propulsion System 
Nacelle Location Performance Characteristics 
Effect of Freestream and Angle of Attack on Trailing Edge 
Penetration 
Flap Slot Momentum Study - Results 
xviii 
125 
126 
135 
137 
141 
142 
144 
145 
147 
148 
152 
159 
160 
162 
164 
166 
167 
173 
191 
192 
194 
195 
207 
250 
251 
252 
261 
264 
265 
266 
Figure 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
III 
112 
113 
114 
LIST OF ILLUSTRATIONS (Continued) 
Title 
Lift Augmentation Associated with Various Thrust Vectoring 
Devices 
EBF Power Plant Installation 
Inlet Lip Loss Characteristics 
Lip Loss Characteristics as a Function of Mass Flow Ratio 
PD287-5 (Scaled) Engine Terminal Area Operation 
PD287-51 (Scaled) Engine Terminal Area Operation 
PD287-51 (Scaled) Engine Terminal Area Operation 
OTW/IBF Thrust Split Characteristics 
PD287-11 (Scaled) Engine Terminal Area Operation 
Typical Drag Correlation 
Effect of Number of Flap Slots on Lift Characteristics 
3000 Ft EBF, Takeoff Aerodynamic Characteristics 
3000 Ft EBF, Takeoff Aerodynamic Characteristics 
3000 Ft EBF, Landing Aerodynamic Characteristics 
3000 Ft EBF, Landing Aerodynamic Characteristics 
2000 Ft EBF, Takeoff Aerodynamic Character ist ic s 
2000 Ft EBF, Takeoff Aerodynamic Characteristics 
2000 Ft EBF, Landing Aerodynamic Characteristics 
2000 Ft EBF, Landing Aerodynamic Character ist ics 
Basic Aero Data for 2000 Ft EBF 
Basic Aero Data for 3000 Ft EBF 
Basic Aero Data for 2000 Ft AW 
Basic Aero Data for 3000 Ft OTW 
Basic Aero Data for 3000 Ft OTW/IBF 
Basic Aero Data for 4000 Ft MF 
Drag Buildup Method 
3000 Ft EBF, High Speed Drag Polars 
Takeoff Profile 
Landing Profile 
Flight Profile Including Reserves 
xix 
- 3 Engine 
- 4 Engine 
- 3 Engine 
- 4 Engine 
- 3 Engine 
- 4 Engine 
- 3 Engine 
- 4 Engine 
Page 
268 
270 
273 
273 
279 
287 
296 
299 
304 
306 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
322 
323 
324 
326 
329 
330 
331 
Figure 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
LIST OF ILLUSTRATIONS (Continued) 
Title 
Generalized EBF Required Tjw for Given Takeoff Performance 
EBF Takeoff Performance 
Summary of Significant Takeoff Speeds for 2000 Ft EBF 
Summary of Significant Takeoff Speeds for 3000 Ft EBF 
EBF Second Segment Climb Gradient 
2000 Ft EBF, Takeoff Operational Envelope 
3000 Ft EBF, Takeoff Operational Envelope 
AW Takeoff Performance 
Summary of Significant Takeoff Speeds for AW 
AW Second Segment Climb Gradient 
2000 Ft AW Takeoff Operational Envelope 
OTW Takeoff Performance 
Summary of Significant Takeoff Speeds for OTW 
OTW Second Segment Climb Gradient 
3000 Ft OTW Takeoff Operational Envelope 
OTW/IBF Takeoff Performance 
Summary of Significant Takeoff Speeds for OTW/IBF 
OTW/IBF Second Segment Climb Gradient 
3000 Ft Orw/IBF Takeoff Operational Envelope 
MF Takeoff Performance 
Summary of Significant Takeoff Speeds for MF 
MF Second Segment Climb Gradient 
4000 Ft MF Takeoff Operational Envelope 
Generalized EBF Required Tjw for Given Landing Performance 
EBF Landing Performance 
EBF Approach Speeds 
AW Landing Performance 
AW Approach Speeds 
OTW Landing Performance 
OTW Approach Speeds 
OTW/IBF Landing Performance 
xx 
333 
333 
334 
334 
335 
336 
337 
338 
338 
339 
340 
341 
341 
342 
343 
344 
344 
345 
346 
347 
347 
348 
349 
351 
351 
352 
353 
353 
354 
354 
355 
Figure 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
LIST OF ILLUSTRATIONS (Continued) 
OTW/IBF Approach Speeds 
MF Landing Performance 
MF Approach Speeds 
Title 
Typical Mission Profile for 3000 Ft EBF 
3000 Ft EBF, Payload Range 
Example Flight Profile - 148 PAX, 0.8 m, EBF 3000 Ft 
Longitudinal Short Term Mode Requirements 
Lateral-Directional Requirements 
Horizontal Tail Sizing 
Aft C.G. Location 
Horizontal Tail Lift Characteristics 
Rudder Effectiveness 
Yaw Control Effectiveness 
Variation of Lift Curve Slope and Downwash With Flap 
Deflection and Power 
Downwash at Zero Angle of Attack 
Tail Off Pitching Moment at Zero Lift as a Function of 
Power, EBF 
Aerodynamic Center Shift Due to Power, EBF 
Ground Effect on C~ 
Ground Effect on CM @ 0' MAX 
Ground Effect on Downwash 
Influence of Sink Rate on Ground Effect 
Stabilizer Angle Required for Trim, EBF 2000 Ft 
Response to Step Stabilizer Input, EBF 2000 Ft 
Effect of Power on C ~ 
n 
Effect of Engine Thrust on Sideslip Derivatives 
Rudder Power Requirements 
Effect of Sideslip on Engine Out Capability 
Effect of Sideslip on Engine Out Capability 
Lateral-Directional Trim Requirements Versus Sideslip Angle 
xxi 
Page 
355 
356 
356 
357 
358 
359 
364 
365 
371 
373 
374 
377 
378 
385 
387 
389 
389 
390 
390 
394 
396 
398 
399 
402 
404 
405 
407 
Figure 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
LIST OF ILLUSTRATIONS (Continued) 
Response to a Pulse Rudder 
Response to a Pulse Aileron 
Response to a Side Gust 
Title 
Roll Axis Flight Augmentation System 
Yaw Axis Flight Augmentation System 
2000 Ft EBF Longitudinal Ride Quality 
2000 Ft EBF Lateral-Directional Ride Quality 
3000 Ft EBF Longitudinal Ride Quality 
3000 Ft EBF Lateral-Directional Ride Quality 
AW Lift and Downwash Variation with Flap and Power 
AW C Variation with Power 
mo 
2000 Ft AW Longitudinal Ride Quality 
2000 Ft AW Lateral-Directional Ride Quality 
OTW Lift and Downwash Variation with Flap and Power 
OTW Lateral-Directional Derivative Estimation 
OTW Longitudinal Ride Quality 
OTW Lateral-Directional Ride Quality 
OTW/IBF Longitudinal Ride Quality 
OTW IIBF Lateral-Directional Ride Quality 
4000 Ft MF Longitudinal Ride Quality 
4000 Ft MF Lateral-Directional Ride Quality 
Approach and Landing Task (Glideslope Capture) 
Approach and Landing Task (Localizer Capture) 
Flare Response 
2000 Ft EBF Landing Operational Envelope 
3000 Ft EBF Landing Operational Envelope 
2000 Ft AW Landing Operational Envelope 
3000 Ft OTW Landing Operational Envelope 
3000 Ft OTW/IBF Landing Operational Envelope 
4000 Ft MF Landing Operational Envelope 
Trailing Vortex Core Velocity 
xxii 
408 
409 
410 
412 
413 
416 
417 
418 
420 
422 
423 
427 
428 
429 
431 
433 
434 
438 
439 
443 
444 
448 
449 
451 
453 
454 
455 
456 
457 
458 
463 
Figure 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
LIST OF ILLUSTRATIONS (Continued) 
Title 
vortex Induced Roll Requirement vs. Time Separations 
Noise Contours 3000 Ft EBF Airplane 
Effect of Cutback on Takeoff Power (EBF 2000 Ft) 
Effect of Cutback on Takeoff Power (EBF 3000 Ft) 
Airborne MLS Installation 
Runway Landing vs. Touchdown Dispersion 
Terminal Area Transition and Approach 
Ground Maneuverability and Stability 
Braking Coefficient vs. Velocity 
Aircraft Price vs. Operating Weight Empty 
AW, l48 PAX, 3000 Feet Printout 
OTW, 148 PAX, 2000 Feet Printout 
OTW, 100 PAX, 3000 Feet Printout 
OTW, 200 PAX, 3000 Feet Printout 
OTW, 148 PAX, 4000 Feet Printout 
MF, 148 PAX, 3000 Feet Printout 
MF, 100 PAX, 4000 Feet Printout 
MF, 200 PAX, 4000 Feet Printout 
DOC vs. Field Length (Point Designs and Supplementary 
Points) 
Gross Weight of Twin-Engine MF Aircraft 
Engine Thrust Rating of Twin-Engine MF Aircraft 
Takeoff Field Length of Twin-Engine MF Aircraft 
Direct Operating Cost of Twin-Engine MF Aircraft 
Effect of Engine Price of Twin-Engine MF Aircraft 
Takeoff Field Length of Twin-Engine OTW/IBF Aircraft 
Effect of Cruise Power Setting on DOC of OTW/IBF Aircraft 
Direct Operating Cost of Twin-Engine OTW/IBF Aircraft 
Summary of DOC vs. Field Length 
RGW vs. 500 Feet Sideline Noise Level 
Single Engine S.L.S. Thrust vs. 500 Feet Sideline 
Noise Level 
xxiii 
464 
470 
480 
481 
492 
496 
497 
504 
507 
527 
531 
533 
535 
537 
539 
541 
543 
545 
548 
551 
551 
551 
551 
552 
552 
552 
552 
554 
557 
558 
Figure 
236 
237 
238 
239 
240 
241 
242 
243 
244 
2LI·5 
21+6 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
LIST OF ILLUSTRATIONS (Continued) 
Title 
Relative DOC vs. 500 Feet Sideline Noise Level 
Takeoff Fottprint Area Related to Sideline Noise 
Effect of Composites on Size and Cost 
VOLUME II 
J. F. Kennedy - Basic 
J. F. Kennedy - STOL/CTOL Joint 
La Guardia - Basic 
La Guardia - STOL/CTOL Joint 
La Guardia - STOL Only 
Newark - Basic 
Newark - STOL/CTOL Joint 
Washington National - Basic 
Washingt'on National - STOL Only 
Philadelphia - Basic 
Philadelphia - STOL/CTOL Joint (a) 
Philadelphia - STOL/CTOL Joint (b) 
Chicago O'Hare - Basic 
Chicago O'Hare - STOL/CTOL Joint 
Atlanta - Basic 
Atlanta - STOL/CTOL Joint 
Miami - Basic 
Miami - STOL/CTOL Joint (a) 
Miami - STOL/CTOL Joint (b) 
J. F. Kennedy Airport Activity Forecast 
La Guardia Airport Activity Forecast 
Newark Airport Activity Forecast 
Washington National Airport Activity Forecast 
Philadelphia Airport Activity Forecast 
) 
xxiv 
559 
560 
562 
582 
583 
586 
587 
588 
590 
591 
593 
594 
597 
598 
599 
601 
602 
604 
605 
608 
609 
610 
616 
617 
618 
619 
620 
Figure 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
LIST OF ILLUSTRATIONS (Continued) 
Title ,Page 
O'Hare Airport Activity Forecast 621 
Atlanta Airport Activity Forecast 622 
Miami Airport Activity Forecast 623 
Existing Airport Sites in the New York Metropolitan Area 629 
New York Metropolitan Hub Activity Forecast 630 
Existing Airport Sites in the Chicago Metropolitan Area 632 
Midway Airport - Basic 633 
Chicago Metropolitan Hub Activity Forecast 634 
Existing Airport Sites in the Washington, D.C. 635 
Metropolitan Area 
Short-Haul Origin-Destination Passenger Traffic in Major 640 
Markets - U.S. Domestic Scheduled Service 
Local O-D Passengers for Twenty Largest Hubs 641 
Existing Airport Sites in the Philadelphia Metropolitan Area 650 
La Guardia - Basic with Angled STOL Strips 653 
Atlanta - Basic with Angled STOL Strips 654 
DOC Comparison - Phase I and Phase II Factors 672 
STOL VB. CTOL 676 
STOL vs. CTOL 689 
Return on Irwestment 693 
STOL vs. CTOL 697 
Upgraded Third Generation ATC System 702 
Runway Operations at High Density Airports 703 
Terminal Collision vs. Navaids, Spacing - 5000 ft 705 
(460 m) Source: Lockheed Report LR 25528 
Terminal Queuing Organization 707 
Approach Spacing vs. Systems, V == 80 kt. (148 km/hr) 710 
Runway Time = 20 sec. Source: Lockheed Report LR 25528 
Route and Scheduling Complex:ing 718 
Fare and Function of Distance 720 
xxv 
Figure 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
LIST OF lLLUSTRATIONS (Continued) 
Title Page 
Eastern Air Lines Total Route Authority 724 
Eastern Air Lines Routes 5,148 725 
Eastern Air Line/3 Routes 6,148 726 
Eastern Air Lines Route 10 727 
Eastern Air Line Short Haul Subsystem 729 
Eastern Air Line STOL O-D's 735 
Eastern Air Line Nominal' Case ROI Sununary 736 
Eastern Air Line Nomina.l Case Fleet SUrirrnary 737 
1985 Eastern Air Line STOL Concepts ROI Comparison 739 
1985 Eastern Air Line System ROI's: STOL Concept Comparison 740 
1990 Eastern Air Line STOL Concepts ROI Comparison 741 
300 1990 Eastern Air Line System ROI's: STOL Concept Comparison 742 
301 Eastern Cost of Delay 746 
302 
303 
304. 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
1985 Eastern Air Line STOL Parametric Analysis: ROI 
1985 Eastern Air Line STOL Parametric Analysis: Fleet Size 
1990 Eastern Air Line STOL Parametric Analysis: ROI 
1990 Eastern Air Line STOL Parametric Analysis: Fleet Size 
Allegheny Airlines System Route Authority 
Allegheny STOL Network 
Allegheny Airlines ROI SUrirrnary 
Allegheny Airlines Fle~t Summary 
Allegheny Cost of Delay 
Sample Parametric Economic Model Output 
Economic Sensitivity: 
Economic Sensitivity: 
Economic Sensitivity: 
Economic Sensitivity; 
Economic Sensitivity: 
Economic Sensitivity: 
Utilization, PAX 
Fare,' PAX 
PAX vs. Load Factor 
utilization vs. Fare 
F arevs. Load Factor 
Utilization vs. Load Factor 
xxvi 
748 
749 
750 
751 
753 
754 
757 
758 
759 
783 
784 
785 
786 
787 
788 
789 
Figure 
31S 
319 
320 
321 
322 
323 
324 
325 
326 
327 
32S 
329 
330 
331 
332 
333 
334 
335 
336 
337 
33S 
339 
340 
341 
LIST OF ILLUSTRATIONS (Continued) 
Title 
Economic Sensitivity: Utilization vs. Distance vs. 
Distribution 
Economic Sensitivity: Revenue Distance vs. Flight Distance 
STOL ROI Sensitivity: Demand/Utilization/Load Factor 
STOL ROI Sensitivity: Load Factor/Revenue Distance/ 
Flight Distance 
STOL ROI Sensitivity: Fare Realization/Revenue Distance/ 
Flight Distance 
STOL ROI Sensitivity: Utilization/Revenue Distance/ 
Flight Distance 
STOL ROI Sensitivity: Demand/Flight Distance/Revenue 
Distance 
STOL ROI Sensitivity: Fare/Utilization/Load Factor 
EBF (3000 Ft, 1.25 FPR) - All Coach - DOC Sensitivity 
Analysis Summary 
EBF (3000 Ft, 1.25 FPR) IOC Sensitivity Analysis Summary 
EBF (3000 Ft, FPR 1.25) - All Coach - ROI Sensitivity 
Analysis Summary 
IOC K-Factor Variation: EBF 
IOC K-Factor Variation: EBF 
DOC Factor Variation: EBF 
DOC Factor Variation: EBF 
DOC Sensitivity, Engine Cost Variation: 
ROI Sensi ti vi ty , Engine Cost Variation: 
DOC Sensitivity, Fuel Cost Variation: 
ROI SenSitivity, Fuel Cost Variation: 
Fear Area, Under Glide Slope 
EBF 
EBF 
EBF 
EBF 
Altitude vs Glide Slope vs Touchdown Distance 
Fear Area vs Glide Slope 
Progressive Introduction of STOL 
Short Hn,ul Marl<::et Demonstration Program - Interrelationship 
xxvii 
790 
791 
792 
793 
795 
797 
79S 
799 
SOO 
SOl 
S02 
S03 
S04 
805 
806 
807 
80S 
831 
832 
833 
875 
897 
LIST OF ILLUSTRATIONS (Continued) 
Figure Title Page 
342 Logic Diagram - Approach for !IV /STOL" Demonstration 898 
Program Plan Pevelopment 
343 2000 Ft EBF Noise Footprint Data 922 
344 3000 Ft EBF Noise Footprint Data 933 
345 2000 Ft AW Noise Footprint Data 941 
346 3000 Ft OTW Noise Footprint Data 950 
347 3000 Ft OTW/IBF Noise Footprint Data 960 
348 4000 Ft MF Noise Footprint Data 969 
xxviii 
Table 
--.--
S-I 
S-II 
S-III 
S-IV 
S-V 
S-VI 
S-VII 
S-VIII 
S-IX 
S-X 
S-XI 
S-XII 
S-XIII 
S-XIV 
S-XV 
I 
II 
III 
IV 
V 
VI 
LIST OF TABLES 
PHASE II DESIGNS 
POINT DESIGN SUMMARY 
Title 
SUMMARY 
AW PRINCIPAL CHARACTERISTICS 
EBF PRINCIPAL CF~CTERISTICS 
OTW PRINCIPAL CHARACTERISTICS 
OTW/IBF PRINCIPAL CHARACTERISTICS 
MF PRINCIPAL CHARACTERISTICS 
PROGRESSIVE NOISE REDUCTION 
SUMMARY OF COSTS ASSOCIATED WITH POTENTIAL REQUIREMENTS 
INDIRECT OPERATING COST FACTORS 
EAL "FLEET" 
RETURN OF INVES~~NT (CAB METHOD) 
SYSTEM OPERATING INVESTMENT, :NET INCOME, AND RATES OF 
RETURN TRUNK (INCllJDING PAN AMERICAN) AND LOCAL SERVICE 
CARRIERS, YEARS ENDED JUNE 30, 1972 AND 1971 (MILLIONS) 
PUBLIC EVALUATION 
INDUSTRY EVALUATION 
VOLUME I 
UNAUGMENTED VERTICAL GUST RESPONSE 
SCREENED CONFIGURATIONS FOR SYSTEMS ANALYSIS 
PHASE I SUMMARY 
PHASE I RECOMMENDATIONS 
AGREED CHANGES TO ATA DOC 
STOL AVIONICS EQUIPMENT LIST COMM/NAV/ATC 
xxix 
Page 
1x 
1xii 
1xiv 
1xvi 
lxx 
lxxi 
1xxv 
lxxviii 
lxxxii 
lxxxvii 
xc 
xcvi 
xcvii 
xcviii 
xcix 
6 
12 
18 
19 
24 
186 
Table 
VII 
VIII 
IX 
X 
XI 
XII 
XIII 
XIV 
XV 
XVI 
XVII 
XVIII 
XIX 
XX 
XXI 
XXII 
XXIII 
XXIV 
XXV 
XXVI 
XXVII 
XXVIII 
XXIX 
XXX 
XXXI 
XXXII 
XXXIII 
XXXIV 
XXXV 
XXXVI 
LIST OF TABLES (Continued) 
Title Page 
TYPICAL ELECTRICAL POWER REQUIREMENTS (NIGHT CLIMB/CRUISE 189 
FIRST COMPARISON OF AIR SUPPLY SOURCES 202 
SECOND COMPARISON OF AIR SUPPLY SOURCES 203 
2000 FT/EBF WING MULTlPLE STATION WEIGHT ANALYSIS 209 
GROUP WEIGHT STATEMENT: 2000 FT. EBF 215 
GROUP WEIGHT STATEMENT: 3000 FT. EBF 220 
SURFACE CONTROL WEIGHT ANALYSIS 225 
HYDRAULIC SYSTEM WEIGHT ANALYSIS (1980-5) 226 
HYDRAULIC SYSTEM WEIGHT ANALYSIS (PLUMBING) 227 
ELECTRICAL SYSTEM WEIGHT ANALYSIS (1980-5) 228 
INSTRUMENT WEIGIIT ANALYSIS 230 
FURNISHINGS WEIGHT ANALYSIS (1980-5) 233 
GROUP WEIGHT STATEMENT: 2000 FT AUGMENT OR WING 234 
GROUP WEIGHT STATEMENT: 3000 FT. OTW 239 
GROUP WEIGHT STATEMENT: 3000 FT. OTW/IBF 245 
GROUP WEIGHT STATEMENT: 4000 FT. MF. 254 
START CRUISE DRAG BREAKDOWN OF DESIGN POINT AIRCRAFT 327 
PITCH RESPONSE REQUIREMENTS 362 
LATERAL CONTROL POWER 366 
DIRECTIONAL RESPONSE REQUIREMENTS 367 
HORI~ONTAL TAIL MAXIMUM LIFT 372 
LATERAL CONTROL EFFECTIVENESS 379 
EXAMPLE OUTPUT OF RIDING QUALITIES PROGRAM 381 
EXAMPLE OF SIMPLIFIED OUTPUT OF RIDING QUALITIES PROGRAM 382 
APPROACH STABILITY AND CONTROL BASIC DATA AND DERIVATIVES 392 
FOR APPROACH CONDITIONS 
ROLL CONTROL POW}I,"'R REQUIREMENTS - EBF 2000 FEET 401 
FLIGHT PROFILE PARAMETERS, NOISE LEVELS, AND FOOTPRINT AREAS 467 
OTW/IBF - 3000 FT FIELD LENGTH - 2 ENGINE AIRCRAFT 474 
MECHANICAL FLAP - 4000 FT FIELD LENGTH - 2 ENGINE AIRCRAFT 475 
FLYAWAY COST SUMMARY 516 
xxx 
XXXVII 
XXXVIII 
XXXIX 
XL 
XLI 
XLII 
XLIII 
XLIV 
XLV 
XLVI 
XLVII 
XLVIII 
XLIX 
L 
LI 
LII 
LIII 
LIV 
LV 
LVI 
LVII 
LVIII 
LIX 
LX 
LXI 
LXII 
LIST OF TABLES (Continued) 
STRUCTURAL COST 517 
STRUCTURAL COST 518 
STRUCTURAL COST 519 
STRUCTURAL COST 520 
STRUCTURAL COST 521 
STRUCTURAL COST 522 
FURNISHINGS AND EQUIPMENT BREAKDOWN EBF/3000/.8 523 
ADDITIONAL PARAMETRIC AIRPLANES 549 
SUMMARY OF COSTS ASSOCIATED WITH POTENTIAL REQUIREMENTS 556 
VOLUME II 
AIRPORT CONGEWnON FORECAST FOR TOTAL OPERATIONS 575 
AIRPORT CONGESTION FORECAST FOR AIR CARRIER OPERATIONS 576 
AIRPORT DATA 1969/1970 611 
PROJECTED AIRPORT DATA 1969 TO 1990 613 
1971 SHORT-HAUL PASSEIDER MOVEMENTS 638 
ESTIMATED UNCONSTRAINED AIRPORT GROUND ACCESS 658 
DEMAND - 1985 
AIRPORT FACILITIES COST ($ - MILLIONS) 660 
STOL FACILITIES 661 
AGREED CHANGES TO ATA DOC 666 
ATA/DOC FACTORS 667 
BOEING 727 DOC - $/BLK HOUR 668 
DOUGLAS DC-9 DOC - $/BLK HOUR 668 
BOEING 707 DOC - $/BLK HOUR 669 
DOC COMPARISON - CTOL 671 
DOC COMPARISON - CTOL 673 
FACTOR FROM THE AVERAGED DIFFERENCES 674 
DOC - E/STATUTE MILE 677 
xxxi 
LIST OF TABLES (Continued) 
Table Title Page 
LXIII STOL - CTOL COMPARISON 677 
LXIV DOC COMPARISON - STOL AND CTOL ($/MILE) 678 
LXV DOC COMPARISON - STOL AND CTOL (Engine Cost Effect) 679 
LXVI INDIRECT OPERATING COST FACTORS 682 
LXVII ASSUMPTIONS 694 
LXVIII ATC SYSTEM GENERATIONS 701 
LXIX ANALYSIS PARAMETERS 704 
LXX NAVAID ACCURACIES 704 
LXXI EASTERN AIR LINE DEMAND GROWTH FACTORS 728 
LXXII EASTERN AIR LINES SHORT HAUL SUBSYSTEM ROUTES 730 
LXXIII EASTERN AIR LINE "FLEET" 732 
LXXIV EASTERN AIR LINES SIMULATION CASES 733 
LXXV EASTERN AIR LINE NOMINAL CASE 738 
LXXVI STOL CONCEPT COMPARISON 743 
LXXVII EAS VS AL SYSTEM SIMULATION 752 
LXXVIII ALLEGHENY AIRLINE SIMULATION CASE lYlAP 755 
LXXIX ALLEGHENY FLEET 756 
LXXX EAL SIMUIATION: EBF, 1.25, 3000 (NOMINAL CASE) 760 
LXXXI EAL SIMULATION: AW2S, 3.00, 3000 FT 761 
LXXXII EAL SIMULATION: EBF, 1. 25, 2000 FT 762 
LXXXIII EAL SIMULATION: EBF, 1.32 , 2000 FT 763 
LXXXIV EAL SIMULATION: EBF, 1.35, 2000 FT 764 
LXXXV EAL SIMULATION: OTW, 1.32, 3000 FT 765 
LXXXVI EAL SIMULATION: OTW/IBF, 1.32, 3000 FT 766 
LXXXVII EAL SIMULATION: OTW/IBF, 1.57, 3000 FT 767 
LXXXVIII EAL SIMULATION; MF, 1.25, 4000 FT 768 
--
LXXXIX EAL SIMULATION: MF, 1.32, 4000 FT 769 
XC EAL SIMULATION: MF, 1.35, 4000 FT 770 
XCI EAL SIMULATION: MF, 1.57, 4000 FT 771 
xxxii 
LIST OF TABLES (Continued) 
Table Title Page 
XCII EAL SIMULATION: MF, 1.57, 6000 FT (ADV CTOL) 772 
XCIII EAL SIMULATION: MF, 1. 98,. 6000 FT (ADV CTOL 773 
XCIV EAL SIMULATION: VARIABLE UTILIZATION (EBF, 1.25, 774 
3000 FT) 
XCV EAL SIMULATION: ALL COACH 727 775 
XCVI EAL SIMULATION: ALL COACH TWIN AND 727 776 
XCVII EAL SIMULATION: ALL CTOL IOC K-FACTORS 777 
XCVIII AL SIMULATION: 7 PERCENT GROWTH 778 
XCIX AL SIMULATION: 8 PERCENT GROWTH 779 
C AL SIMULATION: 9 PERCENT GROWTH 780 
CI SHORT HAUL AIRCRAFT DELIVERY SCHEDULE 810 • 
CII RETURN ON INVESTMENT (CAB METHOD) 812 
CIII QUIET TURBOFAN STOL AIRCRAFT 813 
CIV QUIET TURBOFAN STOL AIRCRAFT 814 
CV QUIET TURBOFAN STOL AIRCRAFT 815 
CVI QUIET TURBOFAN STOL AIRCRAFT 816 
CVII SYSTEM OPERATIID INVESTMENT, NET INCOME, AND RATES OF 817 
RETURN TRUNK (INCLUDIID PAN AMERICAN) AND LOCAL 
SERVICE CARRIERS, YEARS ENDED JUNE 30, 1972 AND 
1971 (MILLIONS) 
CVIn ROI INVESTMENT INPUTS 820 
CIX COMPARISON OF VARIABLES USED IN SEVEN CITY AND 827 
TWO CITY PREDICTIVE EQUATIONS FOR ANNOYANCE 
CX COMPARATIVE EVALUATION OF SHORT HAUL AIRCRAFT 837 
CXI AEROSPACE TABLES, REPORT NO. ATR-73 (7303) 1 860 
CXII BENEFITS OF RELAXED NATURAL LONGITUDINAL STATIC 884 
STABILITY - 2000 FT EBF CONFIGURATION - MACH 0.80 
CXIII CRITERIA FOR RATING TECHNOLOGY 914 
CXIV RESEARCH AND DEVELOPMENr RECOMMENDATIONS SUMMARY 915 
xxxiii 
xxxiv 
PRECEDING PAGE :BLANK NOT FILMED 
j 
SUMMARY 
In May 1972, the Lockheed-California Company and Lockheed-Georgia Company 
initiated the study of Quiet Turbofan STOL Aircraft for Short Haul Transpor-
tation under NASA contract NAS 2-6995. To assist in obtaining -the realism 
considered essential in this study, subcontracts were negotiated with Eastern 
Air Lines and Allegheny Airlines for their active participation and consulting 
services. Parametric engines were defined by Detroit Diesel Allison Division 
of General Motors and by General Electric Company under separate contract to 
NASA. These contracts for -at udies of Quiet Clean STOL Experimental Engines 
(QCSEE), developed engine and noise-treated nacelle configurations which were 
incorporated im the aircraft concepts. 
The objectives of this study were: 
• Define representative aircraft configurations, characteristics, and 
costs associated with their development and operation. 
• Identify critical technology and technology related problems to be 
resolved in successful introduction of representative short-haul 
aircraft. 
• Determine relationships between quiet STOL aircraft and the economic 
and social viability of short-hau.l. 
• Identify high payoff technology areas. 
Not knowing the final requirements nor environment of the operating system 
that would utilize the new STOL vehicle concepts it was necessary to develop 
a broad range of aircraft designs with sufficient excursions in requirements 
to cover all reasonable eventualities. In Phase I, this was accomplished 
through employment of a comprehensive parametric computer program that allowed 
an evaluation and screening of concepts that narrowed the selection of designs 
to those most likely to produce a viable short-haul transportation system. 
Since the evaluation and screening of the parametric aircraft designs was 
accomplished with a synthesized typical short-hau.l scenario, the six selected 
xxxv 
designs still encompassed a broad range of basic lift concepts and short 
field performance. 
In order to properly evaluate the candidate quiet STOL aircraft designs and 
determine their economic viability and conl'nunity acceptance a real-world 
operating system and environment was developed and projected to the year 
1990. This consisted of: 
• Estab1isbment of certain premises where unknowns or equal alternatives 
existed, 
• Definition of a feasible methodology and logic to follow, 
• Establishment of a pOol of expert opinion and logic, 
• Postulation of a realistic environment, and 
• Development of a data bank of baseline information from the most 
reliable sources available. 
Summarizing the Department of 'rransportation f s ad hoc Air Traffic Control 
Advisory Committee study, the Joint NASA/DO'r CARD policy study, the Aviation 
Advisory Commission study, the FAA f S National Aviation System Policy and 
Plan studies, to mention a few, general agreement exists that the relief of 
congestion at the major hub airports is the most important factor inhibiting 
the growth and prosperity of the national air transportation industry, b:)th 
short and long-haul. 
Based on this evidence , it is widely believed that many metropolitan hub 
airports have already reached, or soon will reach, their potential operating 
capacities. It seemed that this view was confirmed by the extensive air 
carrier delays that occurred in the summers of 1968 and 1969. Since that 
time, however, a slump in air travel demand, an FAA imposed quota (reservation) 
program at the most congested airports, more efficient scheduling by the 
airlines and the introduction of larger aircraft, have all contributed to a 
significant reduction in air delays. Nevertheless, the ever increasing trend 
of aircraft operations of all types guarantees·the resumption of costly delays 
at m:)st airports during the 1970 f s if the present facilities, equipment, and 
operating procedures are unchanged. 
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These opinions and the experience of this study's Phase I analysis resulted 
in the establishment of a broad policy premise for the guidance of the 
operating system development to be used in the Phase II analysis. This 
premise envisioned that the best chance of success for an economically viable 
STOL short-haul system lay in solving the air-side congestion problem at the 
maj or hub airports. If, and when, based on de:rilonstratable benefits, this 
becomes a feasible operation in a competitive environment, the system would 
then be allowed to evolve and expand to secondary airports and S'rOLports as 
the induced demand developed naturally. The induced demand results from 
increased convenience, improved. service and. added. community benefits, all of 
which sh::mld then be observable and obvious. This pJlicy premise was 
adopted as an overall guideline to this study only after extensive correla-
tionwi th the many related government and industry studies and. a consensus of 
the airline subcontractors and other experts in the field. 
This approach allows the system to become an established and economical.ly 
sound member of the aviation community with dem')nstratable benefits before it 
has to take on the risks of modal split and the many uncertainties associated 
with induced demand.. 
Demand and Airport Analysis 
One of the prime potential benefits subscribed to STOL is congestion relief at 
maj or hub airports. Since this is such an important - perhaps the most 
important )- aspect of STOL, the demand and airport analysis was strllctured to: 
• Determine as accurately as possible a realistic estimate of future 
hub airport activity between now and 1990, 
• Compare this with projections of potential airport capacity based 
on the best government forecasts available to determine the magnitude 
of congestion and when it is most likely to Clccur, and 
• Assess the potential ability of improvements in air traffic control 
(ATC) and the addition of STOL to relieve the congestion without 
inordinate cost. 
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The Aviation Advisory COT!l.nission' s report, "The Long Range Needs of 
Aviation" graphically portrayed the growth in long and short:"'haul origin and 
destination passenger traffic in the maj or U. S. markets as illustrated in 
Figures 8-1 and 8-2. It is interesting to note that eight major hubs 
• Boston • Chicago 
• Ne'wYork e St Louis 
• Philadelphia • L·::>s Angeles 
• Washington • San Francisco 
are c::>mmon to both figures and became candidates f::>r the congestion analysis. 
Four of these hubs are in the congested N.E. Corridor, two hubs anchor the 
Californ:ta Corridor which accounts for 22 percent of all short-haul, and the 
remaining two hubs are aetive mid-west complexing centers. 
Plotting the total unconstrained estimates of passenger enplanements and 
deplanements at the 25 leading U, S. cities to the year 2000, from Table 2 
of the Advisory Commission's report, Figure S-3, indicates that the major 
portion of passenger traffic will be served by the eight previously listed 
hubs with the addition of the rapidly growing southeastern region and Dallas. 
These 25 cities make up approximately 7~· percent of the national t::>tal. 
In 1969, the FAA published a list::>f the 16 m::>st congested metr0politan hubs 
rank.ed in the order of airline delays experienced. F0ur of the listed hubs 
have more than one major airport resulting in the f0llowing list of 22 
airports which were selected for the initial congestion analysis: 
• Ne'w York 
0 Kennedy 
0 La Guardia 
0 Ne'wark 
• Chicago 
0 O'Hare 
0 Midway 
• Los Angeles 
• Washington, D.C. 
o Washington National 
o Dulles 
o Friendship 
• Atlanta 
• Mia.lli 
• Boston 
• San Francisco 
o SF International 
o Oakland 
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• Detroit • st louis 
• Philade l phia • Pittsburg 
• Cleveland • Denver 
• Minneapolis/8t Paul • New Orleans 
Dallas/Ft Worth, HJuston , and Kansas City would have been included in the list 
if the delays experienced in 1968 were the sole criterion; however, each of 
these three hubs has recently opened or s oon will open a new airport with much 
greater capacity than the replaced facility, and should experience little or 
no c ongestLm through 1990 . 
Each of the 22 airports of the 16 most congested hubs was analyzed. For the 
purpose of this summar y the methodology and procedures used will be described 
for J . F . Kennedy Airport of the NevI York Hub , as an exa'11ple . 
• Total passengers were projected from 1969 actuals at a conservative 
annual gr owth r ate of 7 percent for the mature NE Corridor . 
• Average seats available per movement were projected fr om 1969 
actuals using the ATA air port demand forecasts which account for the 
introducti::m of larger, wide -body aircraft . 
• Using these projections and an average load factor of 55 per cent, the 
total, and. carrier- only, movements were forecast to 1990 . This 
forecast of movements was compared. with the independent FAA forecast 
for the years 1974 and 1983 and found to ag ree ~uite well. 
These data for Kennedy airport are plotted. in Figure 8 -4 and the reduction in 
movements from the observed actuals of 1969 is due to t he introduction of 
wi de -body ai rcraft and i mpr oved load factJr . By 1975 this temporary conges -
tion relief is overtaken by the compounded 7 percent growth in passengers and. 
the fo re cast shows a steady increase i n a ircraft movements from this point to 
the year 2000 . 
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After projecting the aircraft movements for each of the 22 airpJrts, as 
illustrated in Figure S -4, the bas ic visual flight rules (VFR) and instrument 
flight rules (IFR) airport capacities for 1970 were estimated from FAA 
airport capacity criteria defined in FAA aircraft circulars AC-150/5060-1A 
ana 3A. For the example Kennedy airport the VFR practical hourly capacity 
(PHOCAP) was 99 and IFrt was 75 . These criteria consider such factors as 
runway separation, point of intersection (if applicable), aircraft mix, run-
way exit configuration and wind rose data (percent of crosswind) all 
corrected to an assumed average delay standard of four minutes . Multiplying 
PHOCAP by 4150 gives the practical annual capacity (PANCAP) of the airport 
at a 7 percent "peaking factor " recommended by Easter Air Lines . This re -
sult s in a VFR PANCAP for Kennedy airport in 1970 of 410,000 movements per 
year and an IFR PANCAP of 311,000 . 
The Department of Transportation formed the kTC Advisory Committee in the 
summer of 1968 for the purpose of recommending an air traffic control system 
for the 1980 's and beyond . Their study shows that it is possible t o greatly 
increase these 1970 capacities at present airports by the development and 
implementation of improved air traffic control (ATC) . Very briefly their 
findings identify five options which summarize the various automation and 
procedural alternatives and dates for implementation . These options are coded 
I through V with Option I incorporating all of the projected improvements as 
described below: 
• Opt ion V - 1975 - Present standards with speed segregation, speed 
class sequencing, and computer - aided approach spacing which will 
reduce the delivery error to the approach gate from about 30 seconds 
to 11 seconds . 
• Option IV - 197'7 - With com.mand control spacing there will be a 
further reduction in delivery error to five seconds . 
• Option III - 1978 - Reduction of the spacing between successive 
arrivals from three miles to two miles which will probably require 
the installation of a scanning beam microwave instrw~ent landing 
system . The two mile separation is predicated on the solution of 
wake turbulence problems. 
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• Opt i on II - 1979 - Reduc i ng departure/arrival spacing from tyro miles 
to a departure/arri val i nterval of 40 - second average . 
• Opt i on I - 1980 - Reduction of the lateral separation distance 
between parallel runways requi red for arrival independence from 
5000 feet to 2500 feet. 
For this study a recommendation of MITRE was considered a reasonable compro-
mise for projecting the increase in a i rport capac i ty due to implementation of 
the ATC options . This study increases the IFR capacity 20 percent by 1975 
and another 50 percent in 1985 when all f i ve options are assumed to be oper-
ational . For VFR a 5 percent i ncrease i n capac i ty i s assumed for 1975 and 
then phased out by 1985, since IFR i s the operational mode that is considered 
feasible in the highly automated ATC envi ronment of options I and II. These 
capacity curves have been added to the J . F . Kennedy act i vity plot of Figure 
3- 4 as shown in Figure 3- 5 . 
Figure 3- 5 indicates that J . F . Kennedy Airport will go cr i tical in the late 
1970's based on total operat i ons and full VFR capac i ty . If all general avia-
tion, mil i tary and air taxi i s elimi nated the crit i cal date is only moved to 
the early 1980 ' s . It should be noted that the VFR capacity is computed on 
the standard four minute average delay . The slight di fference in VFR capacity 
computed for JFK and the actual total operat i ons counted in 1969, represents 
a difference of only one mi nute delay . Actually, Amer i can and United Airlines 
kept prec i se records of their total operat i ons and delays experienced in 1969 
and the average was 6 . 74 minutes delay per operation at Kennedy for the entire 
year . J . F . Kennedy Ai rport ranked thi rd i n the nat i on for delays in 1969 
after O'Hare and Los Angeles . This seems to be an ample explanation for those 
few cases where VFR capacity appears to be less than actual observations. 
Using this procedure the degree of potential total , and air carrier only, 
runway congestion was determined for all 22 of the potentially congested air-
ports of intere st - and within the framework of the ground rules and premises 
assumed, when the congestion is likely to occur . 
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By anal yzing each of the 22 potent i ally congested a i rports in the manner 
descr i bed it was determined that nine ma j or a irports would become runway con-
gested with i n the time frame of this study . Since short - haul i n the 
California Corridor i s adequately served today by CTOL , San Francisco was 
eliminated and a deta i led analysis of the effect of STOL on congestion relief 
was conducted on the following e i ght congested airports and the metropolitan 
hub surrounding them , if appl i cable : 
• J . F . Kennedy (JFK) 
• La Guardia (LGA) 
• Newark (EWR) 
• Washington National (DCA) 
• Philadelphia ( PHL) 
• O' Hare (ORD) 
• Atlanta (ATL) 
• Mi ami (MIA) 
Before proceeding with the i mpact of STOL in relieving airport congestion a 
breakdown of the short- haul passenger demand into local O- D and interline 
connecting passengers was made . Fi gure s - 6 shows the total short - haul 
passengers i n mill ions for the 20 largest U. S. hubs plotted against the per-
centage of these passengers that are l ocal O- D as g i ven in the Aviation 
Advi sory Commi ssion report . It is interest ing to note that for these 20 largest 
cities , local O- D passengers const itutes 74 percent of all short -haul . 
The six hubs showi ng 60 percent or less local O-D in Figure s - 6 , i. e ., Denver , 
Kansas City, st . Louis, Dall as , Atlanta, and Chi cago , are all recognized 
complexing centers . Of these s i x hubs, only Atlanta and Chicago appear in the 
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list of candidate congested airports . The other six c::mgested airports 
(there are three congested airpDrts in the New Yor k Hub) that show :)Ver 70 
pe r cent local O-D demand are candidates for re lief through a separate 
reliever airport, since there is sufficient local O-D to support such an 
operation . 
To determine the impact of STOL on congestio:1 relief the approach taken was 
to analyze each airport of a hub individually ani fro:n a map study :mly, 
evaluate the possibility of laying in STOL-strips within the current airport 
boundary in an effort to increase local capacity with the introduction of 
STOL . This was followei by det ermining the effect of converting certain CTOL 
runways to STOL-strips for joint CTOL/STOL operations . And finally, in the 
multi - airport hub situations , the effect of converting a CTOL airport to an 
all -STOL reliever airport was examined . 
Figure s -6 indicated that the congestion at Atlanta and Chicago should be 
relieved by the addition of STOL-st rips on the airport if at all possible due 
to the high percentage of interconnecting shor t -haul passengers . The addi-
tion of STOL-strips to all of the eight congested airports was investigated 
in the stud.y . However, since Atlanta is not par t of a larger hub and the 
addition of STOL runways is probably the best solution in this case, Atlanta 
will be used in this surmnary as an example of this procedure to increase 
ai r port capacity . 
Figure S- 7 shows a sketch of the Atlanta airport with two 3000 foot STOL runways 
added . Atlanta recognized their congestion pr oblem and in 1968 they predicted 
complete runway congestion by 1972 - 1973 and started a long range master plan . 
The airport at that time (1968 ) consist ed of the existing terminal and two 
long parallel runways, with two seldom used diagonal cross runways . Construc -
tion was started on a new runway ani it was scheduled for completion in 1972 . 
There was a slippage of one year and this new runway just opened in March , 
1973 . The master plan called for another new ru:.'1way to be completed in 1975 . 
This too has slipped and it is es timated to be operati::mal in 1977 - 1978. 
In conjunction with this fourth runway the existing terminal and the cross 
nmwavs wi] 1 be F.lband:::me.-1 ani a new terminal will be constructed 'l'he existing 
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terminal will be used f::>r the STOL terminal and the two 3000 foot STOL runways 
will give a STOL PHOCAP ::>f 60, increasing the total airp::>rt capacity from 98 
to 158. In terms of aircraft m::>vements this will pr::>vide adequate IFR 
airp::>rt capacity for air carriers beyond 1990 as shown in Figure s-8. This 
figure depicts the dramatic increase in capacity thr::>ugh the additi::>n of a 
small, compact STOL runway system at the perimeter edge ::>f the airport and 
utilizing what will be the aband::>ned present terminal. 
Atlanta is a large complexing center for c::>nnecting passengers (::>ver 55 percent 
::>f all sh::>rt haul); theref::>re, the use of a STOL ::>perati::>n ::>n the airp::>rt is 
preferred to a separate reliever airpJrt in this situation. 
Returning to the ::>riginal J . F. Kennedy example used earlier in this summary, 
its c::>ngesti::>n relief is attractive through the use of an all-STOL reliever 
airp::>rt since it is part ::>f a large metr::>politan hub c::>mplex ani its percent -
age of local O-D sh::>rt -haul passengers is high. 
Since La Guardia airport is a close-in (almost a CBD airport) it is a logical 
candidate for conversion to all-STOL, as shown in Figure S- 9 , and thereby relieve 
J. F . Kennedy and Newar k ::>f all local O-D and complexing passengers (connecting 
passengers with::>ut NYC as a desintati::>n) . In this case both CTOL 7000 f::>ot 
runways are divided int::> two 3000 f::>::>t tandem runways with land.ings on the 
d::>wnwind runway (toward the center) and takeoffs ::>n the uVNind runway (fr::>m 
the center), with 1000 feet ::>f separation . The existing CTOL runways WOQld 
n::>t be di sturbed, the STOL runways would be designated by paint , lights and 
instrillllentati::>n which allows much lee-way in the c::>nversion c::>mmitment date. 
Even after c ::>mmitment the CTOL strips are available for emergency use or use 
by overloaded STOL aircraft being fl::>wn outside of peak hJurs on longer range 
RTOL type ::>perations to improve their utilizati::>n - a feature attractive t c 
the airline ::>perators. 
Figure S-lO shows the all- STOL capacity forec ast that results when La Guardia 
airport is converted to a STOL short -haul reliever airport. This figure 
indicates that La Guardia airp::>rt is critical t::>day with respect to t::>tal 
operations and c::>ntinues t::> degrade to 1990. This is b::>rne Jut by the fact 
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that :>peratiJns are now strictly celntrellled by the FAA and the intr:>ductieln 
elf all the ATC impr:>vement optbns will nelt :>verc:>me this situation. VFrt 
delays exceed the f:>ur minute standard slightly until approximately 1975 then 
the dive rgence bec:>mes increasingly int:>lerable . This airport is one of the 
prime cfu~didates f :>r the dramatic increase in capacity inherent in converting 
to STOL :>peration . ATA and FAA forecasts agree precisely felr La Guardia 
pr:>viding a high level :>f c:>nfidence f:>r these pr:>jections. 
For the purp:>se :>f this summary it is assQ~ed that the total air carrier hub 
demani will be satisfied with J . F. Kennedy and Newark as CTOL-elnly airp:>rts 
ani La Guardia is c:::mverted tJ STOL- only . Simply cJmbining the tJtal capaci-
ties and JperatiJns In this basis the New Y:>rk Hub capacity fJrecast Jf 
Figure S-ll is obtained . A cursory examination shows that by converting La 
Guardia to a STOL-elnly airport ani leaving Kennedy and Newark for CTOL-only 
there is sufficient capacity in the New Y:>rk Hub f:>r all fJrecast operations 
to 1990 . Any STOLstrips aided at Kennedy or Newark for added convenience for 
c:>nnecting passengers would simply add to this capacity. 
One disadvantage of any Hub complex, of course, is the pr:>bl em of connecting 
passengers. Obviously, this is simplified when the STOL and CTOL terminals 
are on the same airport. H:>wever, evidence seems to bear out the fact that 
in the time frame when congestion becomes critical there will be sufficient 
short-haul passengers t:> support a separate airport with 0 and D pas sengers 
only. A high percentage of c:>nnecting short -haul passengers d:> not have a 
hub as an origin or a destination . These passengers are now complexed at 
a hub thus adding considerably to its congesti:>n. These passengers as well, 
can be moved and c:>mplexed at the reliever short-haul airport. 
This alternative appears to be an ideal s:>lutiJn f:>r the c:>mplex New Y:>rk Hub 
f:>r a minimal cost. 
The airp:>rt ani demand analysis s~~arized here c onfirmed the basic premise 
that there will be seriJus runway congestion at several of the key metr:>politan 
hubs in the time frame of this study and that the pr:>j ected local 0 and D 
iemand '.rill 3:1.pI'Ort the i.mplementation f STnT, ani provine the c:>ngesth ll relipf 
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Figure 8- 11 . New York Met ropol i tan Hub Capac ity Forecast 
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required for a viable national short- haul transportat i on system . This genera l 
conclus ion is based on the following evidence generated in the analyses of 
this section : 
• Major metropolitnn hub runway congestion by 1985 appears certain at; 
o New York 
o Chicago 
o 
o 
Washington National 
Atlam,Q 
• All- STOL reliever nirports at LaGuardia , Midway and Washington 
National will solve congest ion at the first three hubs 
• Joint CTOL/STOL will relieve congestion at Atlanta 
• Local 0 and D (lemund represent s a significant portion of the total 
short - haul a ir demand . 
• Joint CTOL/STOL will completely relieve all potentially congested 
indi vidual a irport s except 0 I I-Iare 
• 3000 foot STOL strips at all critical airports appear feasible -
good possibility of 4000 foot STOLs t r ips with 10 percent saving 
in DOC . 
• Best implementation for STOL is at conge sted hubs - followed by 
induced growth to secondary airport s and STOLport s 
• Increase d f acility cos t is min i mal by converting key reliever 
a irports at the cr i tical hub s to all- STOL 
The next section defines tbe quiet turbofan STOL aircraft developed in th is 
s tudy . 
Aircra ft De signs 
The ground rule s which were agreed to 'vi th NASA for the initial Phase I 
parametric aircraft design analysis were a s follows : 
• Aircraft Noi se Level : 
• Design Range : 
• Cruise Altitude : 
• Reserves 
• Field Alt i tude and Temp : 
• Approach : 
• Touchdown : 
lvii 
95 PNdB at 500- Foot Sideline 
500 Nautical Miles 
20,000 Feet - 30,000 Feet (Select Best) 
200 N Mi . at cruise altitude and 
15 min at 10,000 feet 
Sea Leve 1, 95 of 
800 FPM 
3 Ft/Sec 
• Federal Air Regulations : 
• Decleration During Rollout : 
• Production Quantity : 
and the following parameters were studied : 
• Six lift concept s 
Parts XX, 25, and 121 
0 . 35 g 
300 Aircraft 
Augmentor Wing (AW) with 2 stream and 3 stream engines 
Externally Blown Flap (EBF) 
Over - the -Wing (OTW) 
Internally Blown Flap (IBF) 
Boundary Layer Control (BLC) 
Mechanical Flap (MF) 
• Field Lengths from 1500 feet through 4000 feet 
• Cruise Mach numbers from 0 . 70 through 0.80 
• Passenger capacitie s of 50 , 100 and 200 
• Ranges of parametric engines from Detroit Diesel Allison and General 
Electric Company 
The Phase I parametric aircraft which were generated for each of the lift 
concepts are shown in Fi gure S-12 . 
Not knowing the final requirements nor environment of the operating system 
that would utilize the new STOL vehicle concepts it was necessary to develop 
a broad range of aircraft designs with sufficient excursions in requirements 
to cover all reasonable eventualities . In Phase I, this was accomplished 
through employment of a comprehensive parametric computer program that allowed 
an evaluation and screening of concepts that narrowed the selection of 
designs to those most likely to produce a viable short -haul transportation 
system . Since the evaluation and screening of the parametric aircraft 
designs was accomplished with a synthesized typical short -haul scenario, 
the six selected designs for detailed point design in Phase II s till encompassed 
a broad range of basic lift concept s and short field performance as indicated 
i n Table S- I . 
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PHASE 1 DATA POINTS 
FIELD 1500' 2(0)' 2500' 3(XX)' 
MACH O. 70 0.75 O. ~ O. 70 0.75 O.~ 0.80 O. 70 O. 75 
PAX A B C A B C A B C A B C A 8 C A 8 C A B C A 8 C A B C 
AWlS • • • • • • • • • • • • • • Ie • • • • • • • • • 
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AW3S • • • 
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Figu r e 8 - 1 2 . Phase 1 Data Poi nts 
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TABLE S- I . PHASE II DESIGNS 
500 NM; MACH 0.8; 95, 100, & 105 EPndB @ 500 FT. S I DELI NE 
F 'ElD LENGTH 2000 3000 4000 
PAX 100 150 200 100 150 200 100 150 200 
AW @ 0 
EBF @ @ 
OTW 0 0 @ 0 0 
IBF @ 
MF 0 0 @ 0 
@ PO INT DES IGNS 
0 PARAMETR Ie 
VARIATION 
The Phase II point designs were made for a 148 passenger all coach configura-
tion . The more detailed point designs included : 
• Initial sizing and design layouts 
• Weight routines examined and modified . For example the hydraulic 
system was sized , including plumbing run lengths , pipe diameters 
and fluid weight . Titanium tubing was used for high pres sure 
lines and with welded or brazed fittings for the 1980 time period . 
The system weight was slightly higher than Phase I data. All 
other weight routines were similarly examined . 
• Drag routines updated to include a number of small increases such 
as fuselage and roughness drag, trim and general interference drag . 
• Phase II engine data from the QCSEE program used in lieu of Phase I 
data . 
Ix 
• Costing data modified to reflect value engineering cost estimates . 
• More consideration given to geometric constraints such as the limita-
tions on engine size to wing area or limitations on wing loading 
in order to install ducts . 
• Detailed equipment and subsystem analysis . 
• Loads, stiffness and flutter analyses . 
• Structural weights by station analysis . 
• Detailed performance, stability and control . 
• Noise level variations including noise footprints . 
A fan pre ssure ratio (FPR) of 3 . 0 was used for the Augmentor Wing and fan 
pressure ratios (FPR) of 1.25 to 1 . 98 were used in the other lift concepts. 
In addition to four engine confi gurat i ons, two and three eng ine candidates 
were also considered . For field l engths of 3000 ft (910 m) and greater, 
the two engined aircraft has an economic advantage . The three engine con-
figuration s have the advantage of incr eased operat i onal flexib ility but with 
approximate ly two percent pena l ty in DOC . 
Table S-I indicates a point design for both Over - the- Wing (OTW) and Internal~r 
Blown Flap (IBF) at the 3000 foot fie l d length . As the study developed it 
appeared desireable to substitute a hybrid , twin engine Over- the-Wing/ 
Internally Blown Flap aircraft for the intended four - engine IBF configuration . 
These six point designed aircraft are summarized in Table S-II. 
Figure S-13 shows the payload r a nge curve for the 3000 foot fie l d length EBF 
airplane as typical of this class of aircraft . All airplanes are sized to 
have fuel in excess of 500 N.M., plus reserves, equal to half payload. 
With 50 percent l oad factor these aircraft are then capable of nearly 1500 
N.M. without increase in gross weight . For this example if the wing is filled 
with fuel 36 passengers could be carried 2000 N.M. 
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TABLE S- II . POINT DESIGN SUMMARY 
148 PASSENGERS: M 0.8; 30,000 FT (9100 m)i 500 N.Mi. (930 km ) DESIGN RANGE; 95 EPNdB AT 500 FT (150m) 
LIFT CONCEPTI RAMP MISSION ENGINE 
FIELD LENGTH GROSS WT. LBS (kg) FUEL LBS (kg ) W/ S T/W F.P.R. 
AW/2000 FT 195,710 (88,772 ) 23,300 (10,570) 81.1 0.383 3. 0 
EBF/ 2000 FT 182,990 (83,002) 18, 160 (8,240) 73.2 0.59 1.25 
EBF/ 3000 FT 146,670 (66,528 ) 13,930 (6,320) 93.3 0.512 1.25 
~ OTW/ 3000 FT 136,370 (61,856) 13,290 (6,030) 98 . 6 0.456 1.32 
t-" 
t-" 
OTW/ IBF/3000 FT 147,350 (66,837) 13,960 (6,330) 93.2 0.453 1.32 
(TWI N-ENGI NE ) 
MF/ 4000 FT 136,950 (62,119) 12,930 (5,860) 93.1 0.445 1.35 
(TW I N - ENG I N E) 
L------.-___ ~ _ _ _ _____ ~_ 
-. ------ -_. - ---- ~ ~---- --- --
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The 2000 foot field performance Augmentor Wing (AW) aircraft is shown in 
Figure s -14 and the principal characteristics of the point design i s shown 
in Table S- III along with a supplementary design point at 3000 foo t f i eld 
length . 
Items of interest for the Augmentor Wing design are : 
• Four FPR 3 . 0 two - stream engines; 85 'per cent fan flow to traili ng 
edge flap , 10 percent to leading edge and 5 percent to ailer on 
• Span is 125 ft , wing area 2400 sq ft 
• Flying stabilizer plus geared elevators; blown ailerons; double 
hinged slotted rudder; augment or chokes for low speed roll, DLC 
and dumping lift on ground . 
• High speed requires spoilers for roll 
• Note the wide pylons to accommodate augmentor ducting . 
TABLE 8- III . AW PRINCIPAL CHARACTERISTICS 
POINT SUPPLEMENTARY 
DESIGN POINT 
FI ElD LENGTH,"" FT 2,000 3,000 
PAX SIZE 148 148 
OWE, LB 136,620 94,620 
RGW, LB 195, 710 147,540 
W/S, LB/SQ FT 81 106.9 
RATED THRUST/ENG, LB 20,400 11,640 
INSTALLED TNJ 0.383 0.289 
FPR 3.0 3.0 
A I RFRAME COST, $M 7.658 6.213 
4-ENGINE COST, $M 3.351 2. 753 
DOC, CENTS/ASSM 2.182 1.817 
FUEL (5OD NM), LB 23,300 17,320 
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The Externally Blown Flap 2000 foot field performance airplane is shown in 
Figure S - 15 and the 3000 foot in Figure s -16 . The principal characteristics 
of the two point designs are shown in Table S- IV . 
These two designs are quite s imilar in appearance ex cept f or the marked 
difference in vertical and horizontal tail size for the two field lengths . 
The four engine Over- The -Wi ng (OTW) point design for 3000 foot field per-
formance is shown in Figure S- 17 a nd the principal characteristics for the 
3000 foot point design and four supplementary design points are shown in 
Table S -V. 
TABLE S- IV . EBF PRINCIPAL CHARACTERISTICS 
POINT DESIGNS 
FI ElD lENGTH, ..... FT 2,000 3,000 
PAX SIZE 148 148 
OWE, LB 127,950 97,530 
RGW, LB 182,990 146,450 
WIS, LB/SQ FT 73.2 93. 3 
RATED THRUST/ENG, LB 29,190 20,300 
INSTAll ED TIW 0.59 0.512 
FPR 1. 25 1. 25 
A I RFRAME COST, $M 7.485 6.373 
4-ENG I NE COST, $M 4.386 3. 870 
DOC, CENTS/ASSM 2.238 1. 943 
FUEL (500 NM), lB 18,160 13,930 
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Figure 8-15 . EBF Airplane - 2000 Ft Field Performance 
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TABLE S- V. OTW PRINCIPAL CHARACTERISTI CS 
POINT SUPPLEMENTARY 
DESIGN POINTS 
FI ELD LENGTH, FT 3,000 2,000 3,000 3,000 4,000 
PAX SIZE 148 148 100 200 148 
OWE, LB 88,180 114,400 63,440 116,010 85,390 
RGW, LB 136,370 167,800 96,%0 179,820 133,080 
WIS, LB/SQ FT 98 73.2 98 98.5 109 
~ RATED THRUSTIENG, LB 17,150 25,040 12,680 22,630 16,630 
INSTALLED TIW 0.456 0~543 0.474 0.457 0.453 
FPR 1.325 1.325 1. 325 1. 325 1.325 
AI RFRAME COST, $M 6.241 7.283 4.985 7.540 6. 137 
4-ENG I NE COST, $M 3.651 4.163 3.289 4.017 3.612 
~OC, CENTS/ASSM 1.873 2. 143 2.347 1. 598 1.846 
FUEL (500 NM), LB 13, 290 17, 070 9,680 17,050 13,030 
I 
l ___ ~ - ~--~-~.~----
The high wing in this configuration is primari l y r equired to maintain 
nacelle / fus elage c learance and a n acceptable l ocation of the outboard eng ine . 
The twin- engine hybrid Over- the-Wing/Internally Bl "own Flap (OTW/ rBF) 
airplane for a 3000 foot f ield performance is shown in Figure 8-18 a nd its 
principal characterist i cs are listed in Table S-VI. 
The i tems of particular interest for this hybrid design a r e as follows : 
• Configurat i ons embodyi ng i nternally blown flap s trongly influenced 
by duct space . 
• The FPR 's re qui r ed to meet 95 EPNdB are s uch that only a portion of 
the fan air can be ducted to the flap (10- 15%) . 
TABLE S- VI . OTW/IBF PRINCIPAL CHARACTERISTICS 
POINT DESIGN 
FI ELD LENGTH, FT 3,000 
PAX SIZE 148 
OWE, LB 98,250 
RGW, LB 147,350 
W/S , LB/SQ FT 93. 2 
RATED THRUST/ENG, LB 36,810 
INSTALLED Trw 0.453 
FPR 1. 325 
A I R FRAME COS T, $M 6.380 
2-ENGINECOST, $M 2.970 
DOC, CENTS/AS SM 1. 797 
FUEL (500 NM), LB 13, 960 
lxxi 
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Figure 8-18. Twin -Engine OTW/IBF Airplane - 3000 Ft Field Performance 
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• In Phase I the r emai ni ng fan air wa s exhaus t ed t hrough ve ctoring 
nozzle s . I n thi s concept the r ema i ni ng f an air is vectored through 
the OTW arrangement of the engine and flap . 
• The point design vehicle is shown and i s a twi n- engi ne arrangement 
with a RGW of 147 , 000 lb , OWE of 98000 lb , w/s = 93 , and 37000 lb s 
of thrust per engine . To improve the LID for the one engine out 
• 
• 
second segment climb the aspect ratio has been increased to 7 . 0 . 
The span is 105 ft and wing area is 1571 sq . ft . 
The planform is arranged to provide maximum chor d at the engine 
and to preserve continutity for the expanding duct flap . 
The engines are located a s far inb oar d a s possible to min i mize 
the effects of an engine failure and to mi nimi ze the amount of 
ducting . 
The las t of the point design airpl a nes , t he Mechanic al Flap (MF) for a 4000 
foot f i e l d p erformanc e , is s hown in Fi gure 8 - 19 . The principal characteristics 
E'or the poi nt des i gn a nd t hree additional supplementary points ar e list ed in 
Table S-VII. 
Addi tional i t ems of i nter es t for the 4000 foot Me chanical Flap airplane are 
lis t ed a s follows : 
• Because of engi ne out second segment gradient , AR i ncreased to 7 . 0 . 
• The l arge di amet er 1 . 35 FPR fixed p i tch engines dete rmi ne the hi gh 
wing arrange ment and T- tail . 
• The DOC is lower than any other poi nt design a i rpla ne prese nted but 
at 3000 ft it i s higher than the other concepts but appr oxi mately 
equal to the EBF airp l ane . 
• Ai rpl ane second segment climb cr i t i cal; doub l e slot t ed f l ap sel ected 
(fl ap chord = . 35 wing chord) 
• Unblown ailerons and spoilers for roll ; flying tail and geared 
elevator for pitch , and double hinged and slotted rudder for yaw ; 
spoilers also provide DLC and lift dumping on ground . 
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TABLE S- VII . MF PRI NCIPAL CHARACTERI STI CS 
POINT SUPPLEMENTARY 
DES I GN POI NTS 
FIELD LENGTH, FT 4, 000 3, 000 4, 000 4, 000 
PAX SIZE 148 148 100 200 
OWE, LB 89, 300 115,940 62,430 118, 090 
RGW, LB 136,950 168,890 95,280 181, 360 
WIS, LB/SQ FT 93.1 61 93.3 88 
~ 
.:; 
RATED THRUSTfENG, LB 33,800 43,950 23,130 42,610 
INSTALLED TIW 0. 445 0. 470 0.438 0.424 
FPR 1. 350 1. 350 1. 350 1. 350 
A I RFRAME COST, $M 6.215 7.250 4.822 7. 548 
2-ENG I NE COST, $M 2.499 2.739 2.188 2.710 
DOC, CENTS lAS SM 1. 681 1. 931 2.056 1.451 
FUEL (500 NM), LB 12, 930 16,640 9,190 16, 610 
The summary of Direct Operating Cost (DOC) versus Field Length for these 
aircraft is given in Figure S- 20 . All meet 95 EPNdB at a 500-foot sideline 
except for those with 1 . 57 fan pressure ratios. For FAR balanced field 
lengths below 3000 feet no clear preference for lift concept is shown as a 
function of economics, although there is an indication of superiority in the 
twin- engine OTW/IBF concept down to 2500 foot field length and it appears 
superior to other propulsive - lift concepts at 3000 feet. The mechanical 
flap aircraft at 3000- foot field length appear slightly inferior in economics; 
at this field length the wing loading of 65 psf makes it difficult to 
achieve ride qualities equal to the propulsive lift aircraft at a wing 
loading of 90 psf . At 4000-foot field length, the mechanical flap aircraft 
ride qualities are excellent (wing loading of 90 ps f) and it is indicated to 
be clearly superior in economics. Additional analysis and experimental data 
are warranted for evaluation of the 3000 to 3500- foot field length cases . 
The economic super i ority of the airplanes with 1 . 57 fan-pr essure - ratio engines 
is affected by two factor s -- better cruise performance and lower lapse 
r at es compared to the lower fan pressure ratio and lower-noise engines; and 
assumption of commonality with CTOL applications so that the production base 
for pricing the engine was taken as 1500 engines . 
One of the prime requirements of the aircraft design analysis was to achieve 
a low noi se level . To put aircraft noi se areas into a quick perspective , the 
area in square miles of ~ 90 EPNdB on takeoff and landing are shown in 
Table S-VIII for long range transports of the 60's, the quiet wide -bodied jets 
of the 70 ' s, and two levels ( ::::: FAR 36 - 10 EPNdB and FAR 36 - 19 EPNdB) of 
quieted STOL candidate aircraft. The latter case (FAR 36 - 19 EPNdB) being 
roughly equivalent to the study requirement of 95 EPNdB at 500 feet sideline. 
It may be noted that the L-lOll /DC -lO wide -bodied jets will reduce the 
area to about l/lOth of that experienced in the 1960's . The FAR 36 - 10 
EPNdB STOL ' s will reduce the current wide- bodied tri-jets noise area by ::::: 
75% and the FAR 36 - 19 EPNdB STOL ' s will reduce that area by ::::: 75% more . 
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Figure 8- 20 . Summary of DOC vs Field Length 
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~ABLE S- VIII . PROGRE SSIVE NOI SE REDUCTION 
CU RRENT UNMODI FI ED TRANS PO RT NO ISE AREA IN SQUARE MILES ~ 90 EPNdB AI RCRAFT AND PROJECTED STOl lS TAKEOFF AND LAND I NG 
B 707-300C I ~ lOOSQMI DC-8-61 
DC 10 I ~ 8 SO MI LI0l1 
(STOL CANDIDATES ) 
MF 4000 FT FPR 1. 57 '" 2 SO MI 
OTWII BF 3000 FT FPR 11.4-157) ~ 1,5-6 SQ M I 
ESF 3000 FT FP R 1. 25 '" 0.5 SO MI 
OTW/I BF 3000 FT FP R 1. 32 '" 0.5 SQ MI 
MF 4000 FT FP R 1. 35 '" 0.5 SO MI 
~pe r el ationship of noi se t o other basi c de s i gn par amet er s and cost is s um-
mari zed in Figures S- 21 through Figure s - 24 . Figur e 8- 21 i s a summary of air-
p l ane gross we i ght s p l otted a s a funct i on of t he 500- foot sideline noi se 
level . The scatter r e f le cts the var iation due to differ ent lift concept 
and small diffe r enc es i n balanced nois e treatment of t he differ ent eng i nes . 
Fi gure S- 22 relate s t he 500- f oot side line noise t o t he t akeoff f oot print area 
i n squa r e mi l e s f or a number of air pl anes wi t h di fferent climb gradient s , 
shielding and noise signatur e , and Figure S- 23 r e l ates t he s i deline noi se t o 
the f an pr essur e r a t i o . 
The summar y of cos t s ass oc i ated wi th noise and f ield length i s give n i n 
Table S- IX a nd Figure s - 24 . 
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TABLE S-IX . SUMMARY OF COSTS ASSOCIATED WITH POTENTIAL REQUIREMENTS 
FIELD NOISE SQ MI WITHIN LIFT ENGINE RELATIVE LENGTH RELATIVE 80 EPNdB 
(FT) TO PART 36 T. O. CONTOUR CONCEPT FPR DOC 
6000 PART 36-10 10-20 2-ENG MF 1.57+ 100 
4000 PART 36-10 10 2-ENG MF 1. 57 105 
~ , PART 36-19 2 2-ENG MF 1. 35 
112 
1-'-
1-'- 3000 PART 36-10 10 2-ENG OTW/IBF 1. 50 III 
PART 36-19 2 2-ENG OTWII BF 1. 32 121 
2000 PART 36-10 10 4-ENG EBF 1. 35 147 
PART 36-19 2 4-ENG AW 3.0 147 
----------.~- - . __ .-.--
-- -- - - - -- -- ---- ---
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Fi gure s-24 . Summary of Cost of STOL and ~uieting 
In Table S-IX the effect on ('conomics of potential requirements that include 
restriction of the area within an 80 EPNdB contour is summarized. A 
reference base for comparison of requirements costs to CTOL was t aken as the 
6000-foot mechanical flap aircraft with fan pressure ratio of 1.57; this 
airplane could meet Part 36 minus 10 and its DOC was 1.42 cents per available 
seat statute mile for 148 passengers at 500 nautical miles. 
The data indicate that technology improvements represented by SFC , performance, 
and weight of the modern FPR 1.57 engine give improved economy s o that 
aircraft capable of meeting Part 36 -10 are equal to aircraft with 1960 
technology engines at much higher noise levels. If it were sensible to opt i mize 
a 1980 engine for meeting Part 36, i t should reflect slight l y lower costs. 
This is not considered a realistic noise level for 1980 and was not considered 
in the study . 
Going to 4000-foot balanced field length is indicated as a 5 percent penalty 
in DOC compared to the CTOL base; area within the 80- EPNdB takeoff contour 
can be 10 square miles, slight ly better than the CTOL airplane. Further 
restriction of noise to a 2 - square-mile area (approximately Part 36 minus 
19, and 95 EPNdB at the 500- foot sideline) causes a significant increase in 
the DOC penalty - - to 12 percent. 
To progress to a 3000-foot field length involves a 6 to 8 percent additional 
penalty - - approximately the same increment as is involved in decreasing the 
80 EPNdB takeoff footprint from 10 to 2 square miles. This cost penalty may 
well be justified when total system aspects are fully assessed. The penalty 
for 2000 - foot field performance is 47 percent compared to the reference CTOL. 
Figure s - 24 is a summary of the average direct operating cost of the study 
aircraft as a function of field length and 500 foot sideline noise. This 
figure shows significant trends that illustrate the conflicting interests of 
the community, airport and industry when financial viability is the question . 
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The rapidly diverging penalties of very short field length (less than 3000 
feet) and very low noise (less than 95 EPNdB at 500 feet sideline) is 
apparent. 
Airline Simulation and Economics 
The economic analysis of potential STOL short-haul air transportation 
systems consists of three basic analyses: 
• Airline economic simulation - in which the candidate STOL aircraft 
are introduced into representative, mixed airline fleets, and 
airline operations simulated using the Short Haul System Simulation 
computer model. 
• System sensitivity analysis - in which STOL aircraft economic 
sensitivities are measured for variations to operational and 
scenario-related factors. 
• ROI analysis -- to provide realistic economic measures of STOL 
performance. 
Changes to the DOC factors used in Phase I and approved by NASA are incorporated 
into the economic evaluation of the systems for Phase II to provide informa-
tion for a more realistic evaluation of the return on investment (ROI). The 
changes to the DOC factors are made because it appears that the ATA method 
with the Phase I factors produces results that are high when compared to the 
DOC's as reportec1 by the airlines to CAB for the B-707, B-727, DC-9 and L-1011. 
The inoirect operating expenses are estimated by a method used by Lockheed 
over the last few years. This method is an updating of the past effort by 
Boeing, Lockheed, and the Airlines and is reported in !!Revision to 1964 
Lockheed/Boeing Indirect Operating Expense Method!! Report COA 2061, December, 1969. 
The table of K factors shown in Table S-X represents several points of view 
concerning the operational concepts for the STOL aircraft. These views are 
expressed as follows: 
• The STOL system has no advantage over CTOL with respect to the 
operational factors influencing the indirect operating cost (CTOL) 
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• The STOL system has advantages which slightly reduce the roc 
(STOL (a) ) 
o System expense is reduced 
o Aircraft control is less 
o No food cost 
o Passenger service is reduced 
• In addition to the reduction specified above, it is possible that 
in the future the STOL may have two other advantages (STOL(b)) 
o The landing fees are reduced for STOL because it is assumed 
that the fee will eventually be based on noise and pollution 
as well as size 
o· The baggage and cargo handling system for the separate STOL 
facilities requires less personnel. (System has less need 
for baggage and cargo handling than CTOL.) 
• TheSTOL system has no constraints in terms of rules and regulations 
and the system is designed in such a manner to eliminate or reduce 
the roc activities that are associated with the CTOL operation. 
(STOL(c)) 
The PSA factors are ca.lculated from the indirect expenses as reported to the 
Public Utilities Commission and are included for comparative purposes. The 
base case for this study is the very conservative STOL(a) factors. 
The return on investment (ROI) is determined by several methods. The methods 
includes a simple relationship and other more detailed analyses derived from 
information pertaining to the cash flow analysis. 
The simplified ROI measure is used for screening purposes during Phase I and 
II, where the screening process involves a large number of aircraft types 
and systems. 
A detailed cash flow analysis was performed for selected systems. The 
results of this analysis are shown in the evaluation section that follows. 
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TABLE S-X. INDIRECT OPERATING COST FACTORS 
CTOL STOL(a) STOUb) " STOl(c) PSA 
K -1 SYSTEM EXPENSE " 0.54 0.41 , 0.41 0.41 ' 0.37 
K-2 LOCAL EXPENSE 1.43 1.43 1.12 1.00 0.25 
K-3 AI RCRAFT CONTROL 19.00 16.53 16.53 16.53 . 
K -4 HOSTESS EXPENSE 20.00 20.00 20. 20. 
1
18
.
00 
K-5 FOOD AND BEVERAGE 0.79- 0.20 0.20 . 0.20 
... g 
K-6 PASSENGER SERVICE 5.15 -+3. 65 3. 65· 3. 65 I 1. 35 '. <: 
.1-'. 
',' 1-'. 
" ... 
K-7 CARGO HANDLING. 70.43 70.431 + 35.00 +8.00 
K-8 OTHER PASSENGER EXPENSE 0.0044 o. 00441 O. 0044 ' I· O. 0044 
K -9 OTHER CARGO EXPENSE 0~0086 ' 0;0086 TO. 0043 +0. 0025 
K-lO GENERAL AND ADMIN1STRATIVE 0.06 0.06 ' , O. 06 I· O. 04 I O. 09 " 
The cash flow analysis provided the necessary information to calculate the 
ROI as. outlined by the CAB and specified in the "Air Carrier Financial 
Statistics" by CAB where the ROI is determined by the annual net income plus 
interest divided by the average long term debt and equity. 
The selection of Eastern Air Lines (EAL) as one of the test airlines for the 
simulated introduction of STOL aircraft was based on the following factors: 
• Eastern is representative of major trunk airlines with respect to 
its wide variation of route lengths and traffic densities, and the 
aircraft mix which comprises its f.leet. 
• Eastern has extensive service in the Northeast Corridor and to the 
major congested airports. 
• Eastern provides extensive service to the Southeast (with its high 
rate of growth) and has a major complex through Atlanta. 
Figure S-25 shows the portion of the Eastern total network over which the 
introduction of STOLis simulated. Note that lines connect city-pairs and 
do not necessarily represent routes. They may be served by one or two stop 
flights. This short..,.haul subnetwork consists primarily of medium to high 
density O-D's. The O-D's were chosen on the basis of potential congestion 
relief and on the basis of the economic performance of the STOL aircraft 
serving these O-D's. 
Presented in Table S-XI are the design and performance characteristics of the 
wide-bodied Twin, the B-727-200, and the EBF STOL aircraft which comprise the 
EAL Short-haul fleet used in the simulation. Engine costs of the Twin have 
been increased by 5(J1/o and the B-727 bylO(J1/o to account for the cost of 
quieting to FAR Part 36 -10 EPNdB; appropriate increases in engine performance 
(thrust) also have been postulated. 
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Figure 8-25. Eastern Air Line 8TOL O-Dls 
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TABLE S-XI. EAL tlFLEETtI 
AI RCRAFT STOL* TWIN 727 
PAS SENGER CAPAC ITY 148 205 127 
OPERATING WEI GHT EMPTY (LB) 97,531 168,000 99,000 
GROSS WEI GHT (LB) 146,669 276,000 190,000 
FLYAWAY COST ($) 10,243,432 14,700,000 8,840,000 
AI RFRAME COST ($) 6,373,406 11,400,000 5,960,000 
ENGINE COST ($) 3,870,026 3,300,000 2,880,000 
AI RFRAME WEI GHT (LB) 82,327 141,000 87,000 
THRUST/ENGINE (LB) 20,306 45,000 18,000 
NO. OF ENG I NES 4 2 3 
BLOCK TI ME AT 250 SM I (HRS) 0.755 O. 797 O. 796 
BLOCK FUEL AT 250 SMI (LB) 9,095 11,285 7,717 
DOC AT 250 SMI (¢/ASSM) 2.489 2.150 2.396 
* Note that the Externally Blown Flap (EBF) airplane with a fan pressure ratio of 1.25 
and a 3000 foot field performance is used as the nominal case. 
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The 
and 
simulation. cases used in the system model are as follows: 
• 5 Cases Per Set 
1980 No STOL 
1985 No STOL 
1985 With STOL 
1990 No STOL I No 727 1990 With STOL 
• 17 Sets 
1.) Nominal 
2.-14 ) Other STOL concepts 
15.) Variable Utilization 
16. ) All Coach 727 
17. ) All coach Twin and 727 
the nominal case is defined as: 
• Aircraft: 
Twin, 727, STOL (EBF, 1.25, 3,000) 
• Utilization: 
Twin (8.75-9.00), 727 (8.75-9.00), STOL (7.00) 
• Fare: 
$12 Plus 0.0628/S.MI (x 1.3= First Class) 
• Fare Realization: 
• roc K-Factor: 
Twin (CTOL), 727 (CTOL), STOL (STOLa) 
• System Load Factor: 
= 5510 
For all three years (1980, 85, and 90) and for all fleet compositions, the 
flight assignments and routing and scheduling were based on achieving 
approximately a 5510 system load factor (based on available seat statute miles). 
Utilization rates are based on actual airline experience and were recommended 
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by the consultant airlines. The fare structure is based on the CAB Phase 9 
recommendation -- the airlines however, are expected to realize only 85% 
of this fare due to fare discounting. 
Figure s-26 swnmarizes the simplified screening ROI and fleet size results for 
the nominal case in the Eastern short-haul system simulation. As can be seen 
from these histograms, the impact of the introduction of the STOL aircraft 
(EBF, 1.25 FPR, 3000 ft.) is minor in terms of economics and total fleet size 
when serving the same basic market. This is a significant result, since 
it has long been fe.lt that the direct operating cost penalty of STOL operations 
would result in large penalties for the system in terms of return on invest-
ment (ROI). It should be noted that the "no_STOLff ROI (using only CTOL 
aircraft) assumes no congestion in the 1980 to 1990 time frame which is 
highly problematical. As seen in Figure S-27, as little as 1-1/2 minutes 
average delay completely eliminates the economic penalty of STOL for the 
nominal case. An average delay of 4 1/2 minutes even eliminates the slight 
IOC advantage given STOL and makes STOL economically competitive using CTOL 
IOC factors. This is extremely significant since the FAA reported an average 
delay for J. F. Kennedy airport in 1969 of 6.7 minutes for every operation 
and O'Hare airport is even more congested. Even though the technical develop-
ment risk of the hybrid Over-The-Wing/Internally Blown Flap (OTW/IBF) 
airplane is somewhat greater than for the nominal EBF design, an even greater 
economic potential is indicated for this STOL concept as noted in Figure S-27. 
Summarizing the airline simulation and system economics, four typical airline 
systems were postulated using the EBF and OTW/IBF airplane concepts and a 
complete 10 year cash flow analysis was performed in computing the Civil 
Aeronautics Board (CAB) Return On Investment (ROI) as employed by the airlines. 
The four typical short haul systems used in the Eastern Air Line short-haul 
network are defined as follows: 
• 
• 
• 
System I 
System II 
System III 
EBF/3000 (FAR Part 36 -19 EPNdB); B-727; Twin 
OTW/IBF/3000 (FAR Part 36 -19 EPNdB); 
B-727; Twin 
OTW/IBF/3000 (FAR Part 36 -10 EPNdB); B-727; 
Twin 
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• System ,XV OTW/IBF/3000 (FAR Part 36 -10 EPNdB); OTW/XBF/3000 (FAR Part 36 -19 EPNdB); B-727; 
Twin 
In System I the quiet. EBF (FAR Part 36 -19 EPNdB) ST01 is used with the CTOL 
aircraft. 
The quiet OTW/IBF ST01 is used wit.h the CT01 aircraft in System ~r. 
The less quieted OTW/~BF designed to FAR Part 36 -10 EPNdB is used in the 
STOL/CTOL mix for System III. In System IV the mix includes the less quiet 
OTW/IBF (Part 36 -10 EPNdB) in the 1980 to the 1985 time :period and the 
quiet OTW/IBF in the 1985 to 1990 time :period. In all rour systems the 
B-727 is assumed to be phased out by 1990, 
The premises for the CAB Return On Investment calculations anq the l'ihort-haul 
aircraft delivery schedules are detailed in the body or the report and win 
not be repeated in this summary, 
Table S-XII indicates the stream of costs used in calculating the average ROI 
as defined by the CAB in the Air Carrier Financial Statistics report, Since 
the ST01 short-haul systems do not include any activities other than air 
carrier transportati on, such as hotels, this method is also identical to the 
method indicated by press releases and these ROI's may be compared to the 
ROIls as calculated by CAB from the carriers reported costs and revenues 
as shown in Table S-XrrI where the actual published system operating investment, 
net income, and rates of return for trunk and local service carriers for 
1971 and 1972, are reproduced for direct comparison. It will be noted that 
these integrated, complementary ST01 systems realistically introduced into 
a compet.itive real-world environment all show economic viability. 
Summarizing briefly two significant conclusions emerge: 
• STOL concepts offer l3ignificant potential as viable, complementary 
aircraft in airline fleets serving medium to high density short-haul 
markets. 
• OTW/IBF and MF concepts show slight economic aqvantage over other 
STOL concepts. 
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SYSTEM I 
NET INCOME 
INTEREST 
AUG. LONG TERM DEBT 
AVG. EQUITY 
R.O.I. 
WEIGHTED R. 0.1. 
SYSTEM II 
NET INCOME 
INTEREST 
AVG. LONG TERM DEBT 
AVG. EQUITY 
R.O.1. 
WEIGHTED R.O.1. 
SYSTEM III 
NET INCOME 
INTEREST 
AVG. LONG TERM DEBT 
AVG. EQUITY 
R.O.1. 
WEIGHTED R.O.1. 
SYSTEM IV 
NET INCOME 
INTEREST 
AYG. LONG TERM DEBT 
AVG. EQUITY 
R.O.1. 
WEIGHTED R.O.1. 
TABLE S-XII. 
81 
7.30 
33.47 
40.77 
433.16 
292.52 
725.68 
5.62% 
9.36 
32.80 
42.16 
421.92 
291.17 
713.09 
5.91% 
10.86 
32.12 
42.98 
414.98 
289.78 
704.76 
6.10% 
10.92 
32.00 
42.92 
411.90 
289.01 
700.91 
6.12% 
82 
4.68 
35.61 
40.29 
440.41 
298.51 
738.92 
5.45% 
9.07 
33.93 
43.00 
413.12 
300.39 
713.51 
6.03% 
12.46 
32.21 
44.67 
395.06 
301.44 
696.50 
6.42% 
12.51 
32.12 
44.63 
390. I,,? 
300.73 
690.89 
6.46% 
RETURN OF INVESTMENT (CAB METHOD) 
83 
4.09 
37.73 
41.82 
453.28 
302.90 
756.18 
5.53% 
11.08 
34.86 
45.94 
409.50 
310.46 
719.96 
6.38% 
16.70 
31.75 
48.45 
372.96 
316.02 
688.98 
7.03% 
16.72 
31.72 
48.44 
368.68 
315.34 
684.02 
7.08% 
84 
1.67 
39.97 
41.64 
463.24 
305.78 
769 -.02 
5.41,!'O 
j 1.38 
35.26 
46.64 
397.59 
321.69 
719.28 
6.48% 
18.98 
30.91 
49.89 
348.47 
333.86 
682.33 
7.31% 
19.05 
30.79 
49.84 
343.20 
333.23 
676.43 
7.36% 
85 
4.13 
41.72 
45.85 
491.00 
308.68 
799.68 
5.73'" 
17.05 
35.12 
52.17 
396.22 
335.91 
732.13 
7.1300 
27.07 
29.22 
56.29 
329.74 
356.89 
686.63 
8.20% 
26.29 
30.41 
56.70 
335.69 
355.90 
691.59 
8.20% 
86 
(.46) 
48.77 
48.31 
550.83 
310.51 
861.34 
5.61°0 
87 
62 
.;5.06 
55.68 
619.90 
310.59 
930.49 
5.98% 
1 5.96% I 
17.39 
40.18 
57.57 
425.39 
353.13 
778.52 
7. 39~'o 
17.75 
44.24 
61.99 
464.95 
370.70 
835.65 
7.42°;' 
I 7.30% I 
25.54 
33.40 
58.94 
345.00 
383.19 
728.19 
8.09% 
29.50 
37.25 
66.75 
385.16 
410.71 
795.87 
8.3~o 
1 8. 05 % I 
21.59 
35.57 
57.16 
366.14 
379.84 
745.98 
7.66% 
21. 66 
40.20 
61.86 
413.50 
401. 46 
814.96 
7.59% 
I 7.69% I 
88 
1.82 
60.27 
62.09 
667.09 
311.81 
978.90 
6.34% 
21. 11 
47.17 
68.28 
481.68 
390.13 
871.81 
7.83% 
33.47 
40.17 
73.64 
401. 95 
442.20 
844.15 
8.72% 
24.68 
43.80 
68.48 
439.52 
424.23 
863.75 
7.93% 
89 
7.26 
63.37 
70.63 
683.68 
316.35 
1000.03 
7~ 06% 
28.38 
48.41 
76.79 
472.95 
414.87 
887.82 
8.65% 
41.46 
41.17 
82.63 
390.24 
476.66 
866.90 
9.53% 
31.72 
45.46 
77.18 
436.56 
452.83 
889.39 
8.68% 
90 
15.50 
64.18 
79.68 
683.29 
327.73 
1011.02 
7.88"0 
40.75 
48.09 
88.84 
456.37 
449.44 
905.81 
9.81% 
54.82 
40.09 
94.91 
362.90 
527.80 
890.70 
10.66% 
44.08 
45.13 
89.21 
419.26 
490.73 
909.99 
9.80% 
TABLE S-XIII. SYSTEM OPERATING INVESTMENT, NET INCOME, AND RATES OF 
RETURN TRUNK (INCLUDING PAN AMERICAN) AND LOCAL SERVICE 
CARRIERS, YEARS ENDED JUNE 30, 1972 AND 1971 (MILLIONS) 
RATE OF RETURN ON 
OPERATING INVESTMENT OPERATING NET INCOME OPERATING INVESTMENT 
6130/72 6130171 6/30/72 6130171 6/30/72 6130171 
TRUNKS INCLUDING PAA 
AMERICAN $ 961. 7 $ 881. 9 $ 34.4 $ 8.6 3.57% -0.97% 
BRANIFF 262.8 275.1 21. 2 12.4 8.08 4.Sl 
CONTI NENTAL 385.0 360.7 27.4 l6.6 7.12 4.61 
DELTA 530.6 46q 60.1 34.8 11.32 7.50 
EASTERN 744.5 817.8 54.6 24.4 7.34 2.99 
NATIONAL 304.1 260.0 28.3 7.5 9.29 2.87 
NORTHEAST 22.4 6.8 -4.0 -lI.9 -18.01 -176.33 
NORTHWEST 712.9 655.0 39.2 12.4 5.50 1. 89 
PAN AMERICAN 1,264.3 1,266.2 12.6 1.7 1.00 0.14 
TRANS WORLD 952.9 908.6 52.0 -11. 8 5.46 -1. 30 
UNITED 1,355.1 1,339.3 72.2 0.5 5.33 0.04 5.37% J WESTERN 271. 4 279.1 19.0 14.9 6.99 5.33 
-
TOTAL $1,168.3 $7,514.5 $417.0 $93.0 5.37%- 1. 24% 
LOCAL SERVICE 
$ 128.3 11 ALLEGHENY $ 120.1 $ 8.8 $ 5.3 6.85% 4.45% 
FRONTIER 53.5 59.3 B.O -1. 0 14.98 -1. 76 
HUGHES 23.5 32.0 -0.9 -5.3 -3. 65 -16.66 
MOHAWK 55.4 11 75.2 -2.4 !.I -2.9 I -3. 87 
NORTH CENTRAL 71. 0 78.1 5.9 7.4 8.31 9.45 
OZARK 62.6 60.9 6.3 5.4 10.14 8.87 
PIEDMONT 91.3 99.6 B.9 1.9 9.70 1.89 
4.98%1 SOUTHERN 24.8 24.1 l.l 0.4 4.50 1.53 TEXAS INTERNATIONAL 31.3 39.6 -1. 6 -1.2 -5.16 -3.13 
-
TOTAL $ 541.6 $ 588.8 $ 34.1 $ 9.8 4.98%-1 1.67% 
Comparative Evaluation 
The overall implementation of a new STOL short-haul air transportation system 
must consider the traveling pUblic, the community, and industry. The following 
acceptance criterta for these groups was developed and the various ST01 
concepts were evaluated, as shown in Tables S-XIV and S-XV to assist in arriving 
at a selection of perferred designs. 
Public Industry 
• Fear (Crash in Community) • Economic Viability 
• Noise • Aircraft Market Size 
• Pollution • Passenger Market Risk 
• Misfeasance • Implementation Risk 
• Service (Frequency and Cost) • Aircraft Development Risk 
• Fuel Consumption 
(Energy Crisis) 
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TABLE S.,...zv. INDUSTRY EVAIDATION 
CANDIDATE EVALUATION CRITERIA I DENTI FI CATION 
~ "EAL" TYPE SHORT -HAUL 
l.I.I ~ a RISK I- a Vl V') 
>- l- V') SENS ITiVITY I--« Vl « « I-- a:::: 
-I- a:::: ~ z z 
U. l.I.I 2: L.I.J >- a ~ u I- -
.....I :r: a:::: V') a:::: - l- I-I-- ~ ~ ~ ~ z « LU C,!) 0 l.LJ 0- LU l-I- V') I- LU a.. 
« z Vl V') ~ .....I I- L.U ~ Z LU LU 0 0 V'l a:::I 0- L.U Cl ~ ~ .....I a:::: u l- I- >- « 0 - « Cl 0 a.. V') V') U .....I LU 
.....I I-- U I- L.U .....I z z - - - - co > a.. LU « « z a 0 0 a L.U LU ~ U I..L.. U. :::> 0 a:: a:: a:: 0 0 
-
EBF 3000 1. 25 10.2 2.49 -0.6 +1.5 6.1 2.4 L L-
OTW/IBF 3000 1. 32 9.4 2.29 +1.6 +2.2 7.3 1.4 M* L-
OTWII BF 3000 1. 57 8.2 2.01 +4.0 +2.9 8.1 1.0 M* L 
MF 4000 1. 35 8. 7 2.12 +3.1 +2.6 NA NA L- L 
MF 4000 1. 57 7.8 1. 90 +5.2 +3. 2 NA NA L- L 
--- - - - -- --_.-
* REDUCED TO LOW(+) WITH R&D FUNDING 
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In the public sector shown in Table S-XIV the following observations can be 
made: 
• Noise area reduction favors low FPR and MF 4000 foot aircraft. 
o Introduction of aircraft with a foot print area of ::: 80 EPNdB 
of 10-15 square miles (2 square miles at ::: 90 EPNdB) may be 
acceptable (OTW/IBF FPR 1.57 must be quieted further). 
o Noise areas of less than 4 square miles ::: 80 EPNdB (1/2 square 
mile ::: 90 EPNdB) are desirable if fares do not have to be raised 
to be economically viable. 
• Pollution is satisfactory on all candidate systems 
• Fear area is reduced by steep descent (shorter runway requirements) 
• Energy crisis favors FPR's of about 1.5-1.57. 
In the Industry oriented group the following comments are pertinent: 
• FPR's of 1.57 have an advantage in all economic indicators 
• Runway length reduction has an adverse effect on all economic 
indicators. 
• EBF - 3000 foot STOL has unacceptable Debt-to-Equity ratio. 
• OTW/IBF aircraft need further R&D to reduce development risk. 
From an industry viewpoint, the OTW/IBF 3000 foot aircraft are perferred if 
the development risk can be reduced by R&D. If 4000 foot runways are avail-
able, then the MF 4000 foot aircraft would be preferred, but this loses 
flexibility and is a risk. The .EBF 3000 foot aircraft would be a third level 
choice because of the considerably less favorable economic indicators. Attempts 
should be made to introduce aircraft at the FAR 36 - 10 EPNdB noise level at 
the major airports then if necessary go to FAR 36 - 19 EPNdB at a later time. 
The selection of a perferred system where many of the criteria are intangible 
and even contradictory from the point of view taken, has been summarized 
c 
as follows: 
• OTW/IBF 3000 ft, FPR 1.57 (Quieted to FAR 36 - 10 EPNdB) modified to 
FAR 36 - 19 EPNdB (FPR 1.32) after 1985 if necessary is the re-
commended system to implement. 
o Economically viable 
o Good public acceptance 
o 3000 ft field capability allows great flexibility 
o Low risk by introduction at congested hub 
~ Medium risk of ~evelopment can be reduced to acceptable level 
by R&D program 
• MF 4000 ft FPR 1.57 (FAR 36 - 10 EPNdB) modified to FAR 36 - 19 
EPNdB (FPR 1.35) after 1985 if necessary is second choice. Lack of 
flexibility (4000 foot runways) introduces increased risk unless 
key airports can provide 4000 ft STOL runways. 
• Other propulsive lift concepts are about equal to each other, but 
are less preferable than the OTW/IBF and MF. 
STOL Benefits 
The benefits of STOL introduction into the national air transportation system 
are summarized as follows: 
• Quiet - great reduction of noise area 
• Higher approaches - less disturbance to community 
• Airport more like "light industryll 
• Better service 
o Less delays 
o More frequent service 
o Better O-D connections 
ci 
• Public attitude improved 
• Phased evolutionary approach 
• Low risk 
o Minor airport change required 
o Small initial capital outlay 
o Market is there to be served 
o Gradual logical decision points 
o Market is established before new airport development proceeds 
• More local O-D passengers closer to destination 
• Reduced aircraft movement congestion saves air transportation 
airport delays - no action means one or more of: 
o New airports required 
o Reduced profits due to delays 
o Curtailed service to public 
o Degraded airport environment 
o More noise 
o More chemical emissions 
Research and Development Recommendations 
General additional research and development required for the introduction of 
a STOL short-haul air transportation system is briefly summarized as follows: 
• Field length and noise level requirements 
• Airworthiness flight research 
cii 
it has to take on the risks of modal split and the many uncertainties 
associated with induced demand. 
~ 
The specific technical approach to the accomplishment of this short-haul 
study that is presented in this report, was to conduct an in-depth parametric 
aircraft design analysis of a large number of candidate aircraft concepts, 
sizes, and levels Of performance; screen this large matrix of designs against 
a parametric transportation system representative of the national short-haul 
market; and recommend up to six point aircraft designs in Phase I of the 
study. In Phase II these point designs were analyzed in detail and intro-
duced into a realistic operating environment of the 1980 ~ 1990 time period 
• 
through an airline system simulation model and airport analysis that re-
flected the projected demands and capacities of the national air transpor-
tation system of that period. 
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• Wake vortex and separation research 
• Microwave landing system development 
• Area navigation development 
• Market demonstration and system integration flight program 
and in the area of near-term aircraft technology; 
• Hybrid propulsive ~ lift system development 
• Hybrid OTW/IBF research airplane 
• Ql~iet clean STOL experimental engine 
• Engine cycle/aircraft/integration for minimum fuel consumption 
• Noise estimation for OTW/IBF 
• OTW and Hybrid OTW/IBF aerodynamics 
• Filamentary-composite-reinforced aluminum research 
• Active control technoJogy research 
and long-term aircraft technology: 
• Research aircraft development 
• Alternate-fueled short-haul aircraft research 
• Composite structure research 
• Spanwise blowing research 
• Augmentor wing development 
Conclusions 
Following is a summary of the conclusions derived from the study of Quiet 
Turbofan STOL Aircraft for short-haul transportation: 
Short-Haul Air System 
• Quieter, shorter field lengths are practical and can benefit short 
and long-haul air transportation 
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Airports 
• Potentially congested hubs relieved by 
o 3000 ft STOL strips added to the airports 
o One airport in each hub converted to ALL-STOt 
• Secondary Airports 
o Adequate runways. Quietness required for community acceptance 
Aircraft 
• 3000 ft - propulsive lift. OTW/IBF 
L~OOO ft - mechanical flap 
• Reduced noise and reduced field lengths are compatible 
• Engine fan pressure ratios required. 1.50 to 1.30 
• Short-haul aircraft characteristics preferred 
Orw/IBF o TW/IBR 
EPNdB at 500 ft sideline 95 107 
80 EPNdB footprint area,sq. mi. 4.5 41.8 
Field length, feet 3000 3000 
Passengers 148 148 
Design range,NM 500 500 
Gross weight,lb 147,300 137,400 
Engine Thrust,lbs.-SLS 36,800 31,700 
Unit cost $ 9.35 X 106 8.15 X 106 
Doc @250 NM cents/assm 2.29 2.01 
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MECH. FLAP 
94 
3.1 
4000 
148 
500 
136,900 
34,000 
8.71 X 106 
2.12 
There appears to be general agreement that the relief of congestion at the 
major airports and the marked reduction of noise are the most important fac-
tors'inhibiting the growth and prosperity of the national air transportation 
industry, both long and short-haul. 
Based on this evidence, it is widely believed that many metropolitan hub 
airports have already reached, or soon will reach, their potential operating 
capacities. It seemed that this view was confirmed by the extensive air 
carrier delays that occurred in the summers of 1968 and 1969. Since that 
time, however, a slump in air travel demand, an FAA imposed quota (reserva-
tion) program at the most congested airports, more efficient scheduling by 
the airlines and the introduction of larger aircraft, have all contributed 
to a significant reduction in air delays. Nevertheless, the ever increasing 
trend of aircraft operations of all types guarantees the resumption of costly 
delays at most airports during the 1970's if the present facilities, equip-
ment, and operating procedures are unchanged. 
These opinions and the experience of this study's Phase I analysis resulted 
in the establishment of a broad policy premise for the guidance of the oper-
ating system development to be used in the detailed Phase II analysis. This 
premise envisioned that the best chance of success for an economically viable 
STOL short-haul system lay in solving the air-side congestion problem at the 
major hub airports. If, and when, based on demonstratable benefits, this 
becomes a feasible operation in a competitive environment, the system would 
then be allowed to evolve and expand to secondary airports and STOLports as 
the induced demand developed naturally. The induced demand results from in-
creased convenience, improved service and added community benefits, all of 
which should then be observable and obvious. This policy premise was adopted 
as an overall guidance to this study only after extensive correlation with the 
many related government and industry studies and a concensus of the airline 
subcontractors and other experts in the field. 
This approach allows the system to become an established and economically 
sound member of the aviation community with demonstratable benefits before 
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INTRODUCTION 
Previous studies of STOL technology and short-haul transportation systems 
have investigated STOL feasibility, potential demand, and a general treat-
ment of community acceptance; but, for the most part these analyses have 
been restricted in scope and lack realism, especially in their treatment of 
advanced aircraft technology and the environmental and economic concerns of 
the public and industry sectors in the practical time-frame of interest. 
In response to the NASA request to analyze a realistic short-haul air trans-
portation system in the 1980 - 1990 time period the advanced lift concept 
vehicles were designed around the Quiet Clean STOL Experimental Engines of 
the NASA QCSEE program and a realistic competitive operational environment 
was postulated with the direct assistance and advice of Eastern and Alle-
gheny Airlines. 
The key to application of STOL short-haul transportation is its potential 
capability to economically alleviate the significant problems faced by the 
National Air Transportation System. These critical problems have been ana-
lyzed by many government studies in recent years such as the Department of 
Transportation's ad hoc Air Traffic Control Advisory Committee study, the 
Joint NASA/DOT CARD policy study, the Aviation Advisory Commission study, the 
FAA's National Aviation System Policy and Plan studies, to mention a few, 
and the causal factors can be summarized as follows: 
• Imbedding of airports in housing and industrial developments re-
sulting from an unprecedented national urbanization. 
• Increase in air transport demand. 
• Inability to expand the imbedded airport, resulting in runway satu-
ration, terminal and approach area air congestion, saturation of ATC 
facilities, and airline schedule disruption and delays, and 
• Sustained levels of noise impingement, air pollution, and ground 
congestion imposed on the surrounding community. 
cvii 
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Airline Operations 
• 148 passenger aircraft provides capacity and frequency for high 
density markets 
• STOL initiation will be related to airport congestion 
• STOL DOC's may be partially offset by short-haul lower roc's 
• STOL fares should be competitive with CTOL fares 
• Reduction of CTOL delays fully offset possible STOL operating cost 
penalties 
• Development of semi-segregated short-haul system should be 
evolutionary 
• Adding 2000 ft all coach STOL to fleets. Lowers ROI 
• Adding 3000/4000 ft all coach STOL to all-coach fleet. Lowers ROI 
• Adding 3000/4000 ft all coach STOL to first Class/coach fleet. 
Raises ROI 
• Secondary airport utilization should begin after introduction at 
the congested hubs and induced demand is obvious. 
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SYMBOLS AND ABBREVIATIONS 
AMST = Advanced Medium STOL Transport 
APFD = Autopilot Flight Director 
ATC = Air Traffic Control 
AW Augmentor Wing 
ATA Air Transport Association 
BLC = Boundary Layer Control 
CAB = Civil Aeronautics Board 
¢/ASSM = Cents per Available Seat Statute Mile 
CL = Lift Coefficient 
CTOL = Conventional Takeoff and Landing 
DLC = Direct Lift Control 
])ME ::: Distance Mea~!t:\.ring ElquipPlent 
DOC = Direct Operating Oost 
DOT = Department of Transportation 
EB~' ExternaHY Blown Flap 
ECS Environmental Oontrol System 
EEC European Economic Council 
EPNdB = Equivalent Perceived Noise Level 
FAA = Federal Aviation Administration 
FAR Federal Air Regulation 
FPR = Fan pressure Ratio 
G&A = General & Administrative (costs) 
IBF = Internally Blown Flap 
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SYMBOLS AND ABBREVIATIONS (Continuecl) 
IFR = Instrument Fligbt Rules 
ILS = Instrument Lancling System 
IOC Indirect Operating Cost 
L/D = Lift/Drag (ratio) 
M Mach (number) 
MF = Mechanical Flap 
MLS = Microwave Landing System 
NDI - Nondestruct Inspection 
O-D = Origin - Destination 
OPR = Overall Pressure Ratio 
OTW 
-
Over the Wing 
PANCAP = Practical Annual Capacity (landings or takeoffs) 
PAX ~ (Number of) Passengers 
PHOCAP = Practical Hourly Capacity (landings or takeoffs) 
PSA = Pacific Southweat Airlines 
RGW = Ramp Gross Weight 
R-NAV = Area Navigation 
ROI = Return on Investment 
BTOL Reduced Takeoff and Landing 
STOL = Short Takeoff and Landing 
TIT = Turbine Inlet Temperature 
VFR = Visual Fligbt Bules 
VOR VHF Omni Range 
V/STOL = Vertical/Short Takeoff and Landing 
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SECTION 3 SYSTEM ANALYSIS AND EVALUATION 
3.1 GENERAL ANALYSES 
In review, the approach to the overall study was to develop realistic STOL 
transport configurations which were designed in sufficient depth to provide 
a basis for a real-world system analysis. Such analyses were to define: 
• Features which will produce viable short-haul transportation systems, 
• Total projected market for the late 1970 and early 1980 time frame, 
• STOL operating characteristics and networks, 
• Critical technologies and related problems which must be resolved, 
• Implementation plans with emphasis on evolutionary development 
from existing systems, 
• High payoff technologies, and 
• Potential local, regional, and national benefits. 
Not knowing the final requirements nor environment of the operat~ng system 
that would utilize the new STOL vehicle concepts it was necessary to develop 
a broad range of aircraft designs with sufficient excursions in requirements 
to cover all reasonable eventualities. In Phase I, this was accomplished 
through employment of a comprehensive parametric computer program that allowed 
an evaluation and screening of concepts that narrowed the selection of designs 
to those most likely to produce a viable short-haul transportation system. 
Since the evaluation and screening of the parametric aircraft designs was ac-
complished with a synthesized typical short-haul scenario, the S.U designs 
selected for Phase II still encompassed a broad range of basic lift concepts 
and short field performance. 
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While the detailed point design of the selected vehicle concepts described in 
Section 2.0 was underway, the real"-world operating requirements and environ-
ment for the total short-haul air transportation system was developed and 
projected to the year 1990. 
Before the final short-haUl air transportation system was designed represent-
ing the operating environment of the mid 1980's, it was necessary to: (1) 
establish certain premises where unknowns or equal alternatives exist; (2) 
define a feasible methodology and logic to follow; (3) establish a pool of 
expert opinion and advice; (4) postulate a realistic environment; and (5) 
develop a data bank of baseline information from the most reliable sources 
available. 
This section, General Analyses, was structured to perform the above tasks in 
the following areas: 
• Airport and Demand Analysis 
• Cost AnalysiS 
• Operation Analysis 
Based on the experience of this study's Phase I analysis, a broad policy 
premise was established. This premise envisioned that the best chance of 
success for an economically viable STOL short-haul system lay in alleviating 
the air-side congestion problem at the major hub airports. If, and when, 
based on demonstratable benefits, this becomes a feasible operation in a 
competitive environment, the system would then be allowed to evolve and 
expand to secondary airports and STOLports as the induced demand developed 
naturally. The induced demand results from increased convenience, improved 
service and added community benefits, all of which should then be observable 
and obvious. This policy premise was adopted as an overall guideline to this 
study only after extensive correlation with many related government and in-
dusty stUdies and a consensus of the airline subcontractors and other experts 
in the field. 
Lockheed has a high level of confidence, based on the foregoing experience, 
that this is the most likely way that a national short-haul STOL transporta-
tion system can be implemented in the complex transportation environment. 
The demand for congestion relief is very real and can be alleviated by the 
proper application of STOL. This approach allows the system to become an 
established and economically sound member of the aviation community with 
demonstratable benefits before it has to take on the risks of modal split 
and community acceptance in outlying areas. 
3.1.1 Airport and Demand AnalysiS 
Introduction - It is widely believed that many metropolitan hub airports have 
already reached, or soon will reach, their potential operating capacities. 
It seemed that this view was confirmed by the extensive air carrier delays 
that occurred in the summers of 1968 and 1969. Since that tirne, however, a 
slump in air travel demand, an FAA imposed quota (reservation) program at 
the most congested airports, more efficient scheduling by the airlines and 
the introduction of larger aircraft, have all contributed to a significant 
reduction in air delays. Nevertheless, the ever increasing trend of air-
craft operations of all types guarantees the resumption of costly delays at 
most airports during the 1970's if the present facilities, equipment, and 
operating procedures are unchanged. This is unlikely to be the case, however. 
Studies performed under the aegis of the Department of Transportation's ad 
hoc Air Traffic Control Advisory Committee (Ref. 29) show that it is possible 
to greatly increase the IFR capacities at present airports by the development 
and implementation of improved air traffic control (ATC), i.e., a data link 
addition to the beacon system, a microwave ILS, and improved surveillance and 
terminal automation system. 
General agreement exists that congestion at the major hub airports is 
the most important factor inhibiting the growth and prosperity of the 
national air transportation industry, both short and long-haul. The work 
of the Advisory Commmittee, FAA, CAB and others in government concerned with 
the future of air transportation attest to the critical nature of this prob-
lem. In addition to the above work the National Aeronautics and Space Ad-
ministration has been sponsoring many investigations, including this study, 
to make a technological breakthrough in the area of short takeoff and landing 
(STOL) vehicle performance, 
One of the prime potential benefits subscribed to STOL is congestion relief 
at major hub airports. Since this is such an important - maybe the most 
important - aspect of STOL, this part of this study has been structured to:(l) 
determine as accurately as possible a realistic estimate of future hub air-
port activity between now and 1990; (2) to compare this with projections of 
potential airport capacity based upon the best government forecasts available; 
and, (3) to assess the potential ability of STOL to increase this capacity. 
The objectives of this analysis were to integrate with time the most likely 
events to occur so that a realistic appraisal can be made of: the magnitude of 
congestion; when the principal airports can be expected to become critical; 
and, how much capacity can ATC and STOL be expected to add to the hubs without 
inordinate costs. Indications from previous studies indicate that STOL may 
have a significant impact on the solution to this problem, If the above 
analysis can narrow the spread of unknowns, the balance of this current study 
can better define the ability ofSTOL to accomplish its assigned role and 
assess mare accurately its economic viability. 
Statistical information and data from several sources were available so that 
an analysis of the required depth could be conducted. The report of the ATe 
Advisory Committee previously mentioned was a prime reference. This report 
has been approved bath by the Secretary of Transportation and the FAA Admin-
istrator, who stated that the report will be "the basis , to initiate the 
future ATC systems concept 'l and to "initiate budgetary action to carry out 
the development concepts contained in the report. II This statement together 
with consistent plans defined in the National Aviation System Policy Summary 
(Ref. 30) and the National Aviation System Plan (Ref. 31) make it clear that 
implementation of the ATC Advisory Committee recommendations will be fully 
supported by DOT. The Office of Science and Technology and the Office of 
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Management and Budget (OMB) have also formally concurred with the Committee's 
report. 
A recently completed study of Northeast Corridor transportation systems by 
DOT (Ref. 3~ used an approach for evaluating the capacity growth at certain 
high density Northeast Corridor airports which.was derived from the findings 
in Reference 29. Hence, the results of that study were useful as corrobora-
tive evidence. 
The Office of Aviation Economics of the FAA annually publishes aviation acti-
vity lO-year forecasts. Base data for these forecasts are obtained from the 
joint FAA/CAB reports, Airport Activity Statistics. The July 1971 forecast 
for l~rge and medium hubs (Ref. 3~), containing the latest available data, 
was used to establish projected demand levels at the airports studied. 
A listing of the rank order of airline delays at all high density U.S. air-
-
ports was obtained from Reference 34. This report also was valuable for 
identifying and analyzing the major constraints on c~pacity at these airports, 
and for evaluating suggested physical improvements for. congestion relief. 
Additional information on present conditions at some highly congested air-
ports, with an evaluation of procedural changes for congestion relief was 
obtained from Reference 35. Data on the effects of peaking factors on IFR 
delays, air carrier schedules, and quotas were obtained from Reference 36. 
A simplified approach relating the capacities of the various airports to the 
"standardized" runway configurations evaluated in Reference 29 was obtained 
from References 37 and 38. 
In addition to the above documents, an FAA Airport Master Record and an FAA 
Airport Map were secured for each airport studied. Airport Master Plan Re-
ports were also available for some airports. These were especially valuable 
because they contain detailed planning objectives. 
It is appropriate to consider the limitations of the analysis at this point. 
The major omission is consideration of air space congestion. For the purpose 
of this study air space congestion was assumed to be adequately covered by 
the FAA's very active and well supported long range ATC implementation pro-
gram. General consensus of opinion in the FAA and other involved government 
agencies - and their contractors - confirms the likelyhood that when this 
advanced system is fully implemented it will be capable of controlling the 
projected air space traffic, Elements of this ATC system as it applies to 
this study is fully discussed in Section 3.1.3.1 of this report. Other lim-
itations involve questions concerning the validity of the aviation activity 
forecasts, the likelihood of implementation of the ATC Advisory Committee 
recommendations, and the magnitude of the resulting capacity increases. 
Activity forecasts for large and medium hubs are prepared by the FAA on a 
hub-byhub basis after carefnl consideration of all factors which might cause 
a particular hub to deviate from national trends. Nevertheless, the diffi-
culties involved in forecasting 10 to 15 years in the future are too well 
known to require elaboration here. It is sufficient to state that allowance 
should be made for reasonable changes, either up or down, in the activity 
levels assumed in this analysis. 
The National Aviation System Plan (Ref. 31) shows program funding schedules 
which are quite consistent with the assumptions made in this study regarding 
implementation of the ATC Advisory Committee program. Budgetary problems, 
political, social, and environmental pressures, variations in demand from 
expected levels, etc., can, and probably will, result in deviations from the 
currently planned funding schedules. Deviations may occur in timing and, 
less likely, in funding, Therefore, airport capacity assessments must be 
considered as approximations at any specific point in time. 
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Congested Airport Selection - The airport analysis is directed at identifica-
tion of major hub airports which are forecast to have a possible congestion 
problem by the 1990's. This is determined by projection of aircraft movements 
and of airport capacities at different levels of terminal air traffic control 
development and implementation. The 16 most congested metropolitan hubs in 
the United states were obtained from the 1968 airline delay ranking in 
Reference 34. These hubs are: 
• New York • Chicago • Los Angeles 
• Washington, D.C. • Atlanta • Miami 
• Boston • San Francisco • Detroit 
• Philadelphia • Cleveland • Minneapolis/st. Paul 
• st. Louis • Pittsburgh • Denver 
• New Orleans 
Dallas/Ft. Worth, Houston, and Kansas City would have been included in the 
list if the delays experienced in 1968 were the sole criterion; however, each 
of these three hubs has recently opened or soon will open a new airport with 
much greater capacity than the replaced facility, and should experience little 
or no congestion through 1990. 
Four of the above listed hubs have more than one major airport resulting in 
a total of 22 airports which were selected for the initial analysis. These 
airports are: 
• New York - Kennedy (JFK) • Boston - Logan (BOS) 
• New York - La Guardia (LGA) • San Francisco (SFO) 
• New York - Newark (EWR) • Oakland (OAK) 
• Chicago - O'Hare (ORD) • Detroit (DTW) 
• Chicago - Midway (MDW) • Philadelphia (PHL) 
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• Los Angeles (LAX) • Cleveland (CLE) 
• Washington - National (DCA) • Minneapolis/st. Paul (MSP) 
• Washington - Dulles (lAD) • st. Louis - Lambert (STL) 
• Baltimore - Friendship (BAL) • Pi ttsburgh (PIT) 
• Atlanta - Hartsfield (ATL) • Denver - Stapleton (DEN) 
• Miami (MIA) • New Orleans (MSY) 
There is no implication that occasional delays will not occur at other smaller 
airports. However, all hubs rated as large* in 1970 by the FAA are considered, 
except Las Vegas and Seattle/Tacoma. 
For each major airport at each of these hubs, the total aircraft operations 
and air carrier operations, as forecast by the FAA, were obtained from Refer-
ence 33. The air carrier forecasts are significant because the difference 
between these movements and the total operations represents aviation acti-
vities (i.e., general aViation, training, and military) which might logically 
be diverted to reliever airports. It also follows that airports having a 
high ratio of air carrier operations to total operations are deprived of this 
possible means of easing congestion. 
Demand Forecasts - The FAA prepares an annual updated forecast of aviation 
activity on approximately 950 airports for use in the preparation of budget 
requests and five- and ten-year plans. Forecasts for large and medium hubs 
are shown in Reference 33. Current FAA data for 1974 and 1983 were furnished 
by Eastern Air Lines. These data were used directly as a forecast of demand 
for the total aircraft operations and the air carrier operations of each air-
port investigated. 
Capacity Analysis - The basic ground rules and assumptions used in the airport 
capacity analysis are: 
* A hub enplaning one percent or more of the total enplaned passengers in 
scheduled service of the certificated route air carriers in the 48 con-
tiguous states and the District of Columbia is classified as a large hub. 
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• 
• 
• 
• 
Only IFR capacities are considered beyond 1980 - 1985 since all the 
major hubs will most likely be terminal control area's (TCA) and 
hence require that all traffic contact ATC 
Airport capacities are evaluated on the basis of airside capacity 
only, that is, only runway and terminal ATC capabilities are con-
sidered 
Major land acquisitions to enlarge congested airDorts were not considered. 
Without exception high density airports are hemmed in by water, rail-
roads, freeways, or highly developed industrial developments that make 
major area expansion prohibitively expensive. In addition, environ-
ment considerations, primarily ~elating to noise pollution and resi-
dential housing patterns, are becoming powerful deterrents to the 
expansion of present airports. 
Improvements and additions to runways and taxiways are assumed by 
1974 if these do not require land acquisition or removal of existing 
terminal facilities. Improvements will allow minimum runway occupancy 
times for runway capacity calculations and are consistent with a four-
minute average delay. 
• Based upon the recommendation of Eastern Air Lines, a seven percent 
peaking factor is used for calculation of annual capacity. 
• FAA regulations requiring that a smaller aircraft in trail behind a 
heavy jet (greater than 300,000 pounds gross weight) must maintain a 
separation of at least five miles instead of the usual three miles 
are followed to estimate capacity reductions due to operations of 
jumbo jets. 
• Imp,rovements in capacities from computer-aided control, speed class 
sequencing, speed segregation, and reduction of the error in delivery 
to the runway threshold are obtained from ATC Advisory Committee 
Report, Volumes 1 and 2, December 1969. 
• Estimates of the time implementation for the capacity enhancement 
alternatives were obtained from the National Aviation System Plan, 
FAA, March 1971. 
The Department of Transportation formed the ad hoc ATC Advisory Committee in 
the summer of 1968 for the purpose of recommending an air traffic control sys-
tem for the 1980's and beyond. The study performed by the Committee is the 
most comprehensive one made to date on ATC. Very briefly, their findings as 
reported in Reference 1, identify five options which summarize the various 
automation and procedural alternatives from Reference 1 and dates for 
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implementation from Reference 31. These options are coded I through V with 
Option I incorporating all of the projected improvements as described below: 
• Option V - 1975 - Present standards with speed segregation, speed 
class sequencing, and computer-aided approach spacing which will 
reduce the delivery error to the approach gate from about 30 seconds 
to 11 seconds. 
• Option IV - 1977 - With command control spacing there will be a 
further reduction in delivery error to five seconds. 
• Option III - 1978 - Reduction of the spacing between successive 
arrivals from three miles to two miles which will probably require 
the installation of a scanning beam microwave instrument landing 
system. The two mile separation is predicated on the solution of 
wake turbulence problems. 
• Option II - 1979 ~ Reducing departure/arrival spacing from two miles 
to a departure/arrival interval of 40-second average. 
• Option I - 1980 - Reduction of the lateral separation distance be-
tween parallel runways required for arrival independence from 5000 
feet to 2500 feet. This option is not one of the alternatives 
evaluated in the ATCAdvisory Committee Report and is applicable 
for specific airports, such as JFK, PHL or PIT. (Serious opposition 
to the 2500 feet separation could be expected from pilot's groups.) 
The present VFR and IFR airport capacities are estimated on the basis of the 
runway configuration layout. The improvement options are then obtained using 
enhancements defined by the ATC Advisory Committee. The intersections of the 
demand curves and the capacities for the different options furnish the con-
gestion forecast time estimates. The congestion estimates based upon total 
operations and air carrier only operations, respectively, are shown in Tables 
XLVI and XLVII for all of the 22 airports selected for initial analysis. 
Inspection of Tables XLVI and XLVII indicate eight airports that could expect 
congestion problems by 1990 • Diversion of some traffic to other air-
ports coQld provide relief to a congested airport. For example, diversion 
to Midway would provide relief to O'Hare, and San Francisco can divert both 
general aviation and air carrier traffic to Oakland and San Jose airports. 
WaShington National Airport is a special case since the traffic demand is 
rigidly controlled by the airport capacity. The major portion of DCA's 
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TABLE XLVI. AIRPORT CONGESTION FORECAST FOR TOTAL OPERATIONS 
OPTIONS II 
AIRPORT 
III IV V 
JFK BEYOND HORIZON 184 182 '17 * 
LGA 181 181 178 * * 
EWR 186 186 184 '17 '16 
ORD 186 186 '19 * * 
MDW 183 183 183 180 180 
LAX BEYOND HORIZON 
DCA DEMAND CONTROLLED BY CAPACITY 
lAD BEYO ND HORIZO N 
BAL BEYOND HORIZON 183 '79 
ATL BEYOND HORIZON 186 183 
MIA BEYOND HORIZON 182 181 '78 
BOS BEYOND HORIZON 181 175 
SFO BEYOND HORIZON 184 184 '16 * 
OAK BEYOND HORIZON 
DTW BEYOND HORIZON 188 184 
PHL BEYOND HORIZON 189 188 '18 176 
CLE BEYOND HORIZON 
MSP BEYOND HORIZON 188 
STL BEYOND HORIZON '76 * 
PIT BEYO ND HORIZO N 187 184 
DEN BEYOND HORIZON 180 178 
MSY BEYOND HORIZON 
* DEMAND EXCEEDS CAPACITY BEFORE IMPROVEMENT 
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TABLE XLVII. AIRPORT CONG~STION FORECAST FOR AIR CARRIER OfERATIONS 
AIRPORT OPTIONS II III IV V 
JFK BEYOND HORIZON 178 
LGA BEYO ND HORIZO N '76 * 
EWR BEYOND HORIZON 183 181 
ORD BEYO ND HORIZO N 185 '79 * 
MDW BEYOND HORIZON 
LAX BEYOND HORIZON 
DCA DEMAND CONTROLLED BY CAPACITY 
lAD BEYOND HORIZON 
BAL BEYOND HORIZON 
ATL BEYOND HORIZON 190 
MIA BEYOND HORIZON 190 
BOS BEYOND HORIZON 
SFO BEYOND HORIZON 181 178 
OAK BEYOND HORIZON 
DTW BEYOND HORIZON 
PH~ BEYOND HORIZON 188 
C~E BEYOND HORIZON 
MSP BEYO ND HORIZON 
STL BEYOND HORIZON 
PIT BEYOND HORIZON 
DEN BEYOND HORIZON 
MSY BEYOND HORIZON 
* DEMAND EXCEED CAPACITY BEFORE IMPROVEMENT DATE 
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traffic is of a short-haul nature. The Washington area has two other 
airports, Dulles (IAD) and Fr'iendship (BAL), which have no congestion problem 
forecast, which can address the long-haul traffic. Further analysis of DCA 
as a STOL airport is indicated to handle the short-haul traffic into Washing-
ton. A similar situation exists in the New York hub where La Guardia can 
serve in the same manner to relieve that hub. Therefore, based upon this 
cursory initial analysis the following eight airports have been chosen for 
detailed further analysis as the most likely to become congested in the time 
frame of this study: 
• J. F. Kennedy (JFK) 
• La Guardia (LGA) 
• Newark (EWR) 
• Washington National (DCA) 
• Philadelphia (PHL) 
• O'Hare (ORD) 
• Atlanta (ATL) 
• Miami (MIA) 
Since the detailed analysis will be conducted on a total hub basis, where 
such a condition exists, Midway Airport (MDW) will be added to the list since 
it could have a significant bearing on the potential congestion relief of the 
Chicago hub. 
3.1.1.1 Candidate Airports - The eight candidate airports which were selected 
as most likely to become congested have been analyzed in more detail both 
individually and as they might relate to the total hub, if one exists. This 
is the reason Midway has been added to the analysis even though it does not 
show criticality when considered alone. The approach to be taken in this 
section, therefore, will be to analyze each airport of a hub individually and 
from a map study only, evaluate the possibility of laying in STOL-strips 
within the current airport boundary in an effort to increase local capacity 
with the introduction of STOL. 
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This ability to introduce STOt at these congested airport~ is controversial 
but when one loo~s at the progress in improving airports over the past fifteen 
years it does appear steps in this direction are feasible if the benefits of 
STOL that accrue in the next fifteen years are sufficiently great to justify 
a concerted effort to supplement the progress expected from ATe improvements 
alone. The STOL-strips selected in this brief study may, or may not, be the 
best solution for the particular airport under consideration. Upon closer 
on-site scrutiny the depicted arrangement may be totally inadequate. However, 
if the priorities are sufficiently high, it is believed a solution of the 
general magnitude shown here could be found from a concerted detailed study 
which is beyond the scope of the present analysis. The primary effort here 
is to determine the magnitude of congestion relief potentially available from 
this approach and provide the incentive required to obtain a feasible solu-
tion. 
In the case of the hubs, an alternate solution is investigated where the 
major CTOL airports of the hub are relieved by converting an appropriate 
airport to all-STOL, thereby dramatically increasing its capacity and by 
removing the O-D short-haul from the CTOL airport, relieve its congestion 
as well. 
It is pelieved the volume of O-D short-haul demand, at the time of such a 
conversion, will be adequate to support this concept. Where this is done, 
the reliever airport retains its CTOL capability during the period of tran-
sition allowing an evolutionary implementation of the plan. 
With these qualifications in mind, the eight candidate airports are investi-
gated in more detail to determine their projected capacity as currently con-
figured; how they might operate as joint CTOL/STOL; and, in the case of La 
Guradia, Washington National and Midway as STOL-only. Only Washington Na-
tional is assumed to convert from CTOL directly to all-STOL, with no joint 
operation. For the joint CTOL/STOL plans, separate terminals for the CTOL 
and STOt operations are proposed except for La Guardia. All plans are con· 
tained within the present boundaries of the airport with the possible 
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exception of clearways and off-site parking. Industrial land acquisition 
for the latter is indicated in most cases for the future due to normal growth 
irregardless of the introduction of STOL. 
Results of the analyses present the basic and assumed airport layouts; cur-
rent mix of jet aircraft types; and, a projection to 1990 of both VFR and 
IFR practical hourly capacity (PHOCAP) and practical annual capacity (PANCAP). 
Also included is a projected growth in average seats available per operation 
taken from Air Transport Association Airline Airport Demand Forecasts trans-
lated into total commercial air carrier operations at a total average fleet 
load factor of 55 percent. This latter projection is compared with official 
FAA forecasts for total operations and air carrier operations only for the 
years 1974 and 1983 and found to agree quite well in most cases. 
As in the previous initial analysis of the 22 potentially congested large 
airports certain ground rules have.been followed in this more detailed anal-
ysis of the eight candidate ,airports, as follows: 
• Capacity estimates are the VFR and IFR practical hourly capacities 
(PHOCAP) from the FAA "Airport Capacity Criteria Used in Long Range 
Planning!! (AC 150/5060-3A) for the runway configuration that most 
closely fits the airport runway arrangement (Ref. 37). 
• A peaking factor of seven percent used for estimating practical 
annual capacity (PANCAP). For a peaking factor of seven percent, 
PANCAP equals 4150 times PHOCAP. Reference Figure 3 of AC 
150/3060-3A. 
• Airside aircraft operations per hour are for 1970 capabilities. To 
estimate 1975 and 1985 IFR capacities, an increase over the 1970 
period of 20 percent and 70 percent has been recommended in a MITRE 
study for the 75 and 85 period, respectively. For VFR a 5 percent 
increase in capacity is assumed for 1975 and phased out by 1985. 
• Present aircraft mix is based upon scheduled jet carrier operations 
for mid-1972. 
• Runway use is based upon a 25 knot crosswind capability for STOL 
aircraft. 
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• For tandem runway arrangement, the STOL runways are separated by a 
minimum distance of 1000 feet for missed approach and go-around. 
• Average taxi distances between the terminal and the takeoff/landing 
areas for CTOL and STOL operations are taken as an estimate of the 
comparison of taxi times. 
The individual airport analyses follow and their capacities are summarized 
in Table XLVIII along with actual FAA statistics on total passengers carried 
and a breakdown of total operations for the year 1969. 
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J. F. Kennedy (JFK) - J. F. K~nnedy is considered as either a CTOL or joint 
STOL/CTOL airport. Figures 239 and 240 present the site plans for the CTOL 
and joint STOL/CTOL operations, respectively. IFR and VFR PHOCAP estimates 
are shown on each plan. 
• Airside capacity increase of 80 percent for the joint STOL/CTOL plan. 
• CTOL - PANCAP = 311,000 
• Carrier operation in percent of total 
1970 
1975 
1985 
• Aircraft mix in percent 
B707 
B720 
B727-100 
B727-200 
B747 
Dc-8 
Dc-8F 
Dc-8 Super 
DC-9 
DC-9 Super 
DC-I0 
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BAC-ll1 
VC-I0 
81 
87 
91 
7 
15 
25 
14 
9 
3 
6 
4 
6 
4 
2 
2 
2 
1 
• Average seats available per movement = 128 
• Aircraft taxi distances in feet 
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Figure 240. J. F. Kennedy - STOL/CTOL Joint 
La Guardia (LGA) - La Guardia is considered as a CTOL, joint STOL/CTOL, and 
STOL only airport. The basic CTOL plan is presented in Figure 241 with its 
estimated IFR and·VFR PHOCAP. Figure 242 presents the site plan for joint 
STOL/CTOL operations and would requir~ construction of a 3500 foot runway 
along the 01/19 runway area. La Guardia would possibly use the present ter-
minal for both CTOL and STOL passengers due to the shortage of airport area. 
Also no consideration was given to the possible use of runway 14/32 (2000 
foot length) and present runway 01/19 (1095 foot length) which are presently 
being used on a noninterfering basis for aircraft weighing less than 12,500 
pounds. STOL only operation, Figure 243, assumes the runways 4/22 and 13/31 
are each divided into tandem runways with landings on the downwind runway 
and takeoffs on the upwind runway. Since the breaks in the tandem runway 
arrangement occur near the terminal area, the STOL taxi distances are 
shortened. 
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• Airside capacity increases of 110 percent and 93 percent for the 
joint STOL/CTOL and STOL only plans, respectively. 
• CTOL - PANCAP = 224,000 
• Carrier operations in percent of total 
1970 
1975 
1985 
• Aircraft mix in percent 
B727-100 
B727-200 
B737 
DC-9 
DC-9 Super 
DC-IO 
BAC-lll 
80 
81 
83 
40 
21 
6 
3 
21 
3 
6 
• Average seats available per movement = 101 
• Average taxi distancpp, in feet 
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Newark (EWE) - Newark is consi~ered as either a CTOL or a joint STOL/CTOL 
airport. The basic CTOL plan is presented in Figure 244 with its estimated 
IFR and VFR PHOCAP. For STOL/CTOL operations, there is room in the south 
end of the airport to locate a STOL runway and terminal. However, without 
the need to construct a terminal and runway the western end of runway 11/29 
could be used as a STOL runway and also use the old terminal area of the 
airport for STOL passengers. This plan is shown in Figure 245. 
• Airside capacity increase of 85 percent for the joint STOL/CTOL plan. 
• CTOL - PANCAP = 232,000 
• Carrier operations in percent of total 
1970 
1975 
1985 
• Aircraft mix in percent 
B720 
B727-100 
B727-200 
B737 
Dc-8 
DC-8F 
Dc-8 Super 
DC-9 
DC-9 Super 
880 
BAC-lll 
76 
79 
82 
12 
16 
15 
6 
1 
5 
7 
3 
23 
4 
12 
• Average seats available per movement 103 
• Aircraft taxi distances in feet 
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Wasninston National (DCA) - Wasnlngton National airport is considered as 
either a CTOL airport or a STOL airport. Figure 246 shows the layout of 
the basic CTOL plan. For the STOL only plan, 3500 feet of the southern 
portion of runway 18/36 and 3500 feet of the northern portion of runway 
15/33 are selected as STOL runways. This plan is shown in Figure 24T. It 
appears that extensive construction would be required to make Washington 
National a joint STOL/CTOL airport able to operate without interference. 
Since the basic airport is not altered physically for STOL only operations, 
the airport is able to still accommodate CTOL aircraft; however, the PHOCAP 
for joint operations will be the same as estimated for the CTOL plan. 
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• Airside capacity increase of 68 percent for the STOL plan 
• CTOL - PANCAP = 290,000 
• Carrier operations in percent of total 
1970 
1975 
1985 
• Aircraft mix in percent 
B727-l00 
B727-200 
B737 
DC-9 
DG-9 Super 
BAG-lll 
68 
66 
66 
32 
25 
15 
2 
19 
7 
• Average seats available per movement = 100 
• Aircraft taxi distance in feet 
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Philadelphia (PHL) - Philadelphia is considered as either a CTOL .. or joint 
STOL/CTOL airport. The airport layout for capacity estimates assumes that 
the close parallel runway 9R/27L has been completed. Figure 248 presents the 
CTOL plan. Two plans are presented for the STOL/CTOL joint operations. Plan 
(a) assumes that the northern 3000 feet of runway 4/22 and old runway 12/30 
are designated as STOL intersecting runways with the old tower area at west 
end of airport serving as the STOL terminal. This plan requires little or 
no construction and is shown in Figure 249. Joint STOL/CTOL plan (b) assumes 
the construction of a compact parallel runway and terminal complex in the 
north corner of the airport. The runways are oriented parallel to the CTOL 
runways and may be operated without interference. Figure 250 presents the 
layout for plan (b). 
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• Airside capacity increase of 90 - 95 percent for the two STOL/CTOL 
plans. 
• CTOL - PANCAP :::: 249,000 
• Carrier operations in percent of total 
1970 
1975 
1985 
• Aircraft mix in percent 
B720 
B727-100 
B727-200 
B737 
Dc-8 
Dc-8F 
DC-8 Super 
DC-9 
DC-9 Super 
DC-10 
880 
BAC-lll 
67 
70 
75 
10 
21 
8 
2 
4 
4 
3 
6 
29 
1 
6 
6 
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• Average seats available per movement = 95 
• Aircraft taxi distances in feet 
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Chicago O'Hare (ORD) - O'Hare airport is shown for the basic CTOL plan, 
Figure 251, and a joint STOL/CTOL plan, Figure 252. For the joint STOL/CTOL 
operations, it is proposed to deactivate runway 4L/22R and locate a parallel 
STOL runway and terminal complex in the northern portion of the airport. 
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• Airside capacity increase of 56 percent for the STOL/CTOL plan. 
• CTOL - PANCAP = 423,000 
• Carrier operations in percent of total 
1970 
1975 
1985 
• Aircraft mix in percent 
B707 
B720 
B727-100 
B727-200 
B737 
B747 
Dc-8 
Dc-8F 
Dc-8 Super 
DC-9 
DC-9 Super 
DC-IO 
880 
95 
93 
93 
11 
2 
24 
16 
8 
5 
1 
4 
4 
4 
12 
4 
5 
• Average seats available per movement = 121 
• Aircraft taxi distances in feet 
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Figure 252. Chicago O'Hare - STOL/CTOL Joint 
Atlanta (ATL) - Atlanta airport is considered as a CTOL airport or a joint 
STOL/CTOL airport. Atlanta presently has three parallel runways with the 
terminal located north of the runways. For this exercise Atlanta is con-
sidered to have four parallel runways with a new terminal area located in 
the center of the complex as shown in Figure 253. This configuration is 
scheduled for the post 1976 period. A joint STOL/CTOL arrangement which 
will utilize the old terminal for STOL passengers is shown in Figure 254 and 
has 3000 foot STOL runways located in the northern portion of the airport. 
• Airside capacity increase of 61 percent for the STOL/CTOL plan 
• CTOL - PANCAP = 407,000 
• Carrier operations in percent of total 
1970 
1975 
1985 
• Aircraft mix in percent 
B727-100 
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• Average seats available per movement = 98 
• Aircraft taxi distances in feet 
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Figure 254. Atlanta - STOL/CTOL Joint 
Miami (MIA) - Miami International airport is considered as a CTOL or joint 
STOL/CTOL airport. The CTOL plan is presented in Figure 255. Two joint 
STOL/CTOL plans are noted. Plan (a) requires no runway construction, since 
it is proposed to make tandem STOL runways out of 9R/27L. This plan would 
require the construction of a STOL terminal which may be located north of the 
STOL runway break as shown in Figure 256. Since plan (a) decreases the air-
port's CTOL capacity to obtain an increase in total capacity, plan (b) is 
offered for consideration. Plan (b), Figure 257 would retain the basic air-
port's CTOL capacity and add a STOL complex at the extreme nothern edge of 
the airport for joint operation. Plan (b) would possibly require extensive 
construction. 
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• Airside capacity increase of 59 percent and 113 percent for STOLl 
CTOL plans (a) and (b), respectively 
• CTOL - PANCAP = 382,000 
• Carrier operations in percent of total 
1970 
1975 
1985 
• Aircraft mix in percent 
B707 
B720 
B727-l00 
B727-200 
B747 
Dc-8 
Dc-8F 
Dc-8 Super 
DC-9 
DG-9 ~uper 
DC-10 
62 
71 
74 
5 
1 
33 
18 
1 
6 
6 
3 
5 
14 
2 
L-10ll 
880 
BAC-lll 
Caravelle 
1 
1 
3 
1 
• Average seats available per movement = 105 
These data are summarized in Table XLVIII. 
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TABLE XLVIII. AIRPORT DATA 1969/1970 
IFR 
1969 IFR PANCAP 1969 1969 BREAKDOWN 
TOTAL PHOCAP (THOUSANDS) TOTAL OPERATIONS (THOUSANDS) 
PAX CTOl CTOl OPERATIONS AIR GENERAL 
AIRPORTS (MilL.) CTOl STOl STOl CTOl STOl STOl (THOUSANDS) CARRIER AVIATION MILITARY 
J. F. KENNEDY 19.5 75 72 311 299 436 376 59 1 63 262 
LA GUARDIA 11.7 54 52 104 224 216 432 336 263 72 1 62 257 
NEWARK 7. 1 56 56 232 232 267 202 65 0 48 200 
WASHINGTON 9.9 70 104 290 432 337 222 112 3 NATIONAL 
PHilADELPHIA 6.2 60 54 249 224 326 219 104 3 60 249 
O'HARE 30.8 102 96 423 398 676 632 41 3 63 262 
ATLANTA 16.0 98 98 407 407 401 314 85 2 60 249 
MIAMI 11.0 92 42 382 174 407 275 130 2 104 432 
g;' 
I-' 
3.1.1.2 AirEort Activity Forecast - The data summarized in Table 1I provides 
the 1970 baseline practical hourly capacity (PHOCAP) and practical annual 
capacity (PANCAP) IFR estimates for the eight candidate airports most likely 
to become congested by 1980 - 1990. These data also include actual total 
passengers carried and a breakdown of actual total aircraft movements for 
1969, providing a baseline for projecting airport activity. 
As stated in the ground rules only IFR is considered as a feasible opera-
tional mode in a highly automated ATC environment. However, as a practical 
matter, VFR is in common use today and will continue to be used until such a 
time that the ATC Advisory Committee's options III, IV and V are in place 
and fully operational. For this reason VFR PHOCAP and PANCAP estimates for 
the basic airport layouts were made. It has been assumed that VFR capacity 
will increase gradually until 1978 (completion of option III) and then 
remain constant or phase out, by 1985. 
To determine the projection or forecast of airport activity it is necessary 
to forecast the total number of passengers carried by the air carriers and 
then convert this into carrier aircraft movements at each airport. Table XLIX 
presents the actuals from FAA statistics for 1969 and then projects these 
values to 1990 in five year increments from 1975. 
For the 1969 baseline case the seats available, total movements and total 
passengers are available by actual count. Dividing the total passengers by 
the total seats available gives the average annual load factor for that air-
port. It is not surprising that only one airport shows over 50 percent since 
the air transportation industry has been depressed for several years. This 
trend has recently reversed, however, and for the purpose of this study a con-
servative average annual load factor of 55 percent has been assumed for all of 
the candidate airports from 1975 to 1990 as indicated in Table XLIX. This as-
sumption, plus the introduction of larger wide-body aircraft, is responsible 
for a reduction in movements at most of the airports up to 1975 before the 
influence of compounded growth in total passengers is felt. This is a situ-
;ation being currently felt today and both the A'rA and FAA forecasts reflect 
this situation as will be noted in the airport activity forecasts that follow. 
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TABLE XLIX. PROJECTED AIRPORT DATA 1969 TO 1990 
J. F. LA WASHINGTON 
ITEM YEAR KENNEDY GUARDIA NEWARK NATIONAL PHILADELPHIA O'HARE ATLANTA MIAMI 
AVERAGE 69 128 101 103 100 95 121 98 105 
AVAIL. SEATS 75 157 123 126 122 116 148 120 128 
PER 80 192 153 154 150 142 182 147 158 
AIRCRAFT 85 235 186 190 184 175 223 180 194 
MOVEMENT 90 290 230 234 227 215 275 212 239 
TOTAL 69 376 263 202 222 219 632 314 275 
CARRIER 75 340 263 155 222 146 605 405 263 
AIRCRAFT 80 388 293 177 252 167 704 513 326 
MOVEMENTS 85 446 338 202 288 190 862 643 407 
(THOUSANDS) 90 507 384 229 328 217 1,025 837 510 
69 19.5 11.7 7. 1 9.9 6.2 30.8 16.0 11.0 
TOTAL 75 29.3 17.7 10.7 14.8 9.3 49.3 26.8 18.4 
PASSENGERS 80 41.0 24.7 14.9 20.8 13.0 70.2 41.4 28.3 
(MILLIONS) 85 57.5 34.6 21.0 29.2 18.3 105.3 63.7 43.5 
90 80.8 48.7 29.4 41.0 25.7 155.0 97.8 66.8 
TOTAL 69 48.2 26.6 20.8 22.2 20.8 76.8 30.7 29.0 
SEATS 75 53.4 32.3 19.5 27.0 16.9 89.6 48.6 33.5 
AVAILABLE 80 74.7 44.8 27.2 37.8 23.7 127.5 75.4 51.6 
(MILLIONS) 85 104.5 63.0 38.2 53. 1 33.3 191.5 115.5 79.2 
90 146.5 88.7 53.6 74.5 46.8 282.0 177.5 121.5 
69 40.4 44.2 34.4 44.5 30.0 40.3 52.0 38.0 
AVERAGE 75 55 55 55 55 55 55 55 55 
LOAD FACTOR 80 j j j j j j j j (PERCENT) 85 90 
0'\ 
~ 
The tota~ passengers carried by the air carriers for each airport was com-
puted for various growth rates depending upon the region in which the airport 
is located and the experience of Eastern and Allegheny Airlines. In the 
mature Northeast Corridor an annual compounded growth of seven percent was 
used for New York, Washington and Philadelphia. O!Hare growth was based on 
eight percent and nine percent was used for Atlanta and Miami in the South. 
To account for the introduction of large, wide-bodied aircraft, which in 
themselves tend to reduce runway congestion by carrying more passengers per 
movement, figures from the Air Transport Association (ATA) Airline Airport 
Demand Forecasts were used. This growth is shown in Table XLIX urider Average 
Available Seats per Aircraft Movement for each airport. 
From the assumed average annual load factor of 55 percent the total air car-
rier seats available can be computed from the total passengers carried. It 
is then a simple step to divide the total seats available by the available 
seats per aircraft movement to arrive at the total carrier aircraft movements. 
These data derived from the ATA forecasts were checked against the FAA fore-
casts for total operations, and air carrier only, for the years 1974 and 1983 
furnished by Eastern Air Lines. The agreement is quite good when considering 
the widely different approaches employed. 
The data from Table LII and the independent FAA forecasts for 1974 and 1983 
are plotted in Figures 25.8. through 265 for each of the eight candidates 
airports. Taken individually this mQre detailed analysiS does show that each 
airport, with the possible exception of Newark, becomes capacity critical 
during the 1975 - 1985 time period based only on improvements in ATC. The 
greatest disagreement between ATA and FAA forecasts occur at Newark and based 
on FAA projections even it becomes critical. This breakdown in consistency 
is unexplained. 
Of major significance, however, is the fact that adding STOL service at each 
of these airports, through the introduction of STOL-strips, shows a dramatic 
increase in airport capacity in all cases. It can only be concluded that 
614 
STOL is in fact a powerful concept for relieving major airport air-side con-
gestion. Hopefully, this conclusion, arrived at independently by other repu-
table investigators, will provide the incentive necessary to thoroughly study 
this potential benefit of STOL and give it equal weight with ATC improvements 
in the development of future policy and plans for the solution of this very 
critical national problem. 
Before proceeding with a consideration of the impact of interfacing these 
individual airports by integrating them into a total hub complex, where ap-
propriate, a few observations by inspection of the individual airport analy-
ses is of interest. 
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Figure 259. La Guardia Airport Activity Forecast 
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Figure 260 0 Newark Airport Activity Forecast 
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Figure 261. Washington National Airport Activity Forecast 
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Figure 262, Philadelphia Airport Activity Forecast 
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Figure 263. O'Hare Airport Activity Forecast 
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Figure 264. Atlanta Airport Activity Forecast 
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Figure 265. Miami Airport Activity Forecast 
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J. F. Kenn~dy - Figure 258 indicates that J. F. Kennedy airport will go 
critical in the late 1970's based on total operations and full VFR capacity. 
If all general aviation, military and air taxi is eliminated the critical 
date is only moved to the early 1980's. It should be noted that the VFR 
capacity is computed on the standard four minute average delay. The slight 
difference in VFR capacity computed for JFK and the actual total operations 
counted in 1969, as plotted on Figure 258, represents a difference of only 
one minute delay. Actually from Reference 39, where American and United Air-
lines kept precise records of their total operations and delays experienced 
in 1969, the average was 6.74 minutes delay per operation at Kennedy for the 
entire year. J. F. Kennedy airport ranked third in the nation for delays in 
1969 after O'Hare and Los Angeles. This seems to be an ample explanation for 
those few cases where VFR capacity appears to be less than actual observations. 
The FAA forecast of movements for J. F. Kennedy agrees well with the ATA pre-
diction with time. Why the FAA forecast is slightly more optimistic for any 
given year is not obvious. The ATA data do appear to fair into the 1969 
actuals better than FAA for what it is worth. 
La Guardia - Figure 259 indicates that La Guardia airport is critical today 
with respect to total operations and continues to degrade to 1990. This is 
borne out by the fact that operations are strictly controlled by the FAA 
today and the introduction of all the ATe improvement options will not over-
come this situation. VFR delays exceed the four minute standard slightly 
until approximately 1975 then the divergence becomes increasingly intolerable. 
This airport is one of the prime candidates for the dramatic increase in 
capacity inherent in converting to STOL operation. ATA and FAA forecasts 
agree precisely for La Guardia providing a high level of confidence for these 
projections, 
Newark/Philadelphia - Figures 260 and 262 are quite similar and show no real 
problem from the ATA forecasts as long as a small percentage of the VFR 
capacity is available through the 1970's. The FAA and ATA forecasts agree 
quite well in 1974. However, the FAA projections are very pessimistic by 
1983 and predict severe criticality. The best explanation for this divergence 
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seems to be the compounded growth rates assumed. In the ATA method a compound 
growth rate of seven percent was assumed for both Newark and Philadelphia 
since they are in the more mature Northeast Corridor. It appears a much 
faster growth than that recommended by the airline consultants to this study 
was assumed in the FAA forecasts. 
Washington National - Rounding out the Northeast Corridor candidate airports 
considered, Figure 261 depicts the activity forecast for Washington National 
airport. This airport, like La Guardia, is under movement allocation by the 
FAA today. While not quite as critical as La Guardia from a capacity stand-
point, Washington National appears to be a logical candidate for all-STOL 
operations. In this current analysis no intermediate joint CTOL/STOL opera-
tion was considered except for the fact that, like La Guardia, the STOL-strips 
are assumed to be painted on the existing CTOL runways thus allowing the con-
version to al1-STOL to be phased in as required by actual developments in a 
total plan rather than an expensive irreversible commitment during the tran-
sition period. A plan similar to this seems to be an evolutionary develop-
ment at Washington National even today. Reversing the trend noted for Newark/ 
Philadelphia the ATA and FAA forecasts agree in 1974 but the FAA projection 
is quite conservative in 1983. This conservative growth forecast by FAA may 
have been influenced by the current allocation problems at Washington National 
which would not influence the unconstrained growth decision to go all-STOL. 
O'Hare - Figure 264 presents a most interesting picture of O'Hare airport. 
From ATA and FAA forecasts of total operations (agreement is very good) this 
airport is in an intolerable situation today and rapidly deteriorates through-
out the 1970's and 1980's. None of the ATC improvements, including the con-
troversial options I and II, even approach a solution for this problem, 
Taking full advantage of the dramatic potential increase in capacity from 
the introduction of STOL gives only a temporary respite until the mid-1980's. 
Obviously, the solution for O'Hare lies in the treatment of this airport as 
one element of a greater hub network where efficient diversion of operations 
to reliever airports can be accomplished. This evolutionary process seems to 
be currently underway and this is the main reason for introducing the unused 
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capacity of Midway into the analysis of the Chicago hub discussed later in 
this section. The FAA forecast for carrier movements only is not consistent 
with actual operations in 1969 and it is believed there is an error in these 
numbers. It is interesting to note that the actual total operations recorded 
in 1969 carries a built-in 25 minute average delay under VFR conditions. Any 
analysis of O'Hare on an individual airport basis appears destined to frus-
tration as most of the passengers passing through there today will attest to. 
Atlanta - Moving to the South were a nine percent compounded growth rate is 
predicted, Figure 264 presents the forecast of activity at Atlanta. This 
airport is unique in that it is the only one, of the eight studied, to show 
an actual annual airport load factor in 1969 of over 50 percent. There is 
excellent agreement betweenATA and FAA forecasts for Atlanta and this air-
port appears to be most likely to succeed through the introduction of joint 
CTOL/STOL operations. 
Atlanta has recognized their congestion problem and are well on the way to a 
solution. In 1968 they predicted complete runway congestion by 1972 - 1973 
and started a long range master plan. Referring to the basic airport plan in 
Figure 253 the airport at that time (1968) consisted of the existing terminal 
and the two long parallel runways 9L-27R and 9R-27L, with two seldom used 
diagonal cross runways. Construction was started on runway 9RR-27LL and 
scheduled for completion in 1972. There was a slippage of one year and this 
new runway just opened in March 1973. The master plan called for another 
new runway 9LL-27RR to be completed in 1975. This too has slipped and it is 
estimated to be operational in 1977 - 1978. In conjunction with this fourth 
runway the existing terminal and the cross runways will be abandoned and the 
new terminal depicted in Figure 253 will be constructed. In this analysis it 
is this configuration that is deSignated basic. 
Considerable analysis and study has been devoted to the joint CTOL/STOL con-
figuration shown in Figure 254 by the master planners. The existing terminal 
will be used for the STOL terminal and the two 3000 ft STOL-strips 12-30 and 
7-25 will give a STOL PHOCAP of 60, increasing the total airport capacity 
from 98 to 158, 
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Referring back to the activity forecast in Figure 264 it is noted that this 
joint capacity will handle air carrier operations beyond 1990. The projection 
for total operations includes a heavy volume of air taxi, general aviation 
and military movements which can be partially, or completely, diverted to 
reliever airports by that time. 
STOL appears viable for Atlanta and with the demonstrated progressive planning 
underway this airport will probably capitalize on this potential growth. 
Miami - Figure 2.65 shows the airport activit~ forecast for Miami and while 
it shows a possible congestion for total operations in the 1980 - 1985 time 
frame this does not appear to be critical since there is a high percentage 
of other than carrier movements. Such a situation allows considerable leeway 
in diverting traffic to rel~ever airports. ATA and FAA forecasts show excel-
lent agreement for Miami and should the projections of aircraft movements 
turn out to be conservative the addition of STOL capacity should be no prob-
lem. The Florida DOT is very progressive in planning for STOL in the state 
and when this comes to pass STOL-strips will probably be added to Miami In-
ternational Airport in any case as an added serVice, congestion notwith-
standing. 
Hub Activity - The analysis to this point has considered the candidate air-
ports on an individual basis and it has been found that except for O'Hare 
the potential runway congestion problem could be solved in all cases if 3000 
foot STOL-strips (or more) could be added to each airport in conjunction 
with at least options III, IV andV of the ATC development plan. Even O'Hare's 
capacity would be greatly enhanced by this procedure and should be pursued 
even though it would probably not provide a complete solution in this 
instance. 
Since the addition of STOL-strips at these major airports is controversial, 
particularly J. F. Kennedy and O'Hare, it is believed prudent to consider an 
alternate procedure where a hub complex exists such as New York, Chicago and 
Washington. One disadvantage of any hub complex is the problem of connecting 
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passengers. Obviously, this is simplifed when the STOL and CTOL terminals 
are on the same airport. However, evidence seems to bear out the fact that 
in the time frame when congestion becomes critical there will be sufficient 
short-haul passengers to support a separate airport with 0 and D passengers 
only. A high percentage of connecting short-haul passengers do not have a 
hub as an origin or a destination. These passengers are now complexed at a 
hub thus adding considerably to its congestion. These passengers as well, 
can be moved and complexed at the reliever short-haul airport. 
Assuming the above premise on short-haul demand a brief analysis of total hub 
capacity has been made as an alternate solution. It is recognized that a 
detailed hub analysis is a very complex problem and well beyond the scope of 
this study. However, it is felt a simplified gross assessment is worthwhile. 
New York City Hub - Figure 266 shows the existing airport sites in the New 
York Metropolitan Area complex. For the purpose of this brief analysis it is 
assumed that the total air carrier hub demand will be satisfied with J. F. 
Kennedy and Newark as CTOL-only airports and La Guardia is converted to STOL-
only. Simply combining the total capacities and operations on this basis the 
New York Hub activity forecast of Figure 267 is obtained. A cursory exami-
nation of this figure shows that by converting La Guardia to a STOL-only air-
port and leaving Kennedy and Newark for CTOL-only there is sufficient capacity 
in the New York hub for all forecast operations to 1990. Any STOLstrips added 
at Kennedy or Newark for added convenience for connecting passengers would 
simply add to this capacity. 
As an alternate solution this concept has several attractive features. Since 
there would be no new runways, terminals, aprons or parking areas the cost of 
conversion would be minimal. As discussed earlier, it is not contemplated 
that the existing CTOL runways at La Guardia would be disturbed, the STOL 
runways would merely be designated by paint, lights and instrumentation. This 
allows much leeway in the conversion commitment date. Even after commitment 
the CTOL strips are available for emergency use or use by overloaded STOL 
aircraft being flown outside of the peak hours on longer range RTOL type 
operations to improve their utilization - a feature attractive to the airline 
operators. 
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Figure 267. New York Metropolitan Hub Activity Forecast 
Chicago Metropolitan Hub - A similar brief hub analysis was made for the 
Chicago Metropolitan Area and the existing airports in this large complex 
are shown in Figure 268. For the purpose of this discussion it is assumed 
that O'Hare airport will operate as CTOL-only. In this case Midway airport 
shown in Figure 269 is converted to STOL-only which increases its IFR PANCAP 
from 262,000 as a CTOL airport to 432,000. This marked increase in capacity 
is almost completely available to relieve O'Hare of its 0 and D and complexin
g 
passengers. By its nature O'Hare is a complexing center. The removal of thi
s 
traffic will provide much congestion relief to O'Hare's CTOL and hub origin 
or destination connecting passengers. Midway airport has been in a declining
 
position for years so it will add very few CTOL operations to O'Hare. Simply
 
combining the total STOL capacity of Midway with the CTOL capacity of O'Hare 
it can be seen from Figure 270 that this is an attractive alternate solution 
providing adequate hub capacity well beyond 1990. 
As in the case for the La Guardia conversion to STOL-only, the existing CTOL 
runway& of Midway would not be disturbed. The benefits accruing to this plan
 
involving new construction, etc. would be the same as for the New York Hub. 
One additional attractive feature of the Chicago area for STOL, either on 
O'Hare or at Midway, is the existence of one of the few Central Business Dis-
trict (CBD) STOL-ports in the United States, Meigs Field. In 1969, this air-
port had 96,000 general aviation, 400 military, and 16,000 air carrier move-
ments for a total of 112,000. Its runway is 3,948 feet long and 150 feet 
wide. 
WaShington Metropolitan Hub - Figure 271 shows the existing airport sites in 
the Washington, D.C. Metropolitan Area c~mplex. In this case there is no 
hub congestion since Dulles and Friendship CTOL airports operate well below 
their total capacity. In 1969 Washington National had a total of 341,000 
aircraft movements. Dulles and Friendship taken together had only slightly 
mor~ than this? 177,000 and 216,000 respectively. For this reason it is 
redundant to plot a Washington Metropolitan Hub activity forecast. The only 
action in this case is to convert Washington National airport to all-STOL as 
presented in Figure 261 and increase its present CTOL IFR capacity from 
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Figure 271. Existing Airport Sites in the Washington, D.C. Metropolitan Area 
390,000 mov~ments to 432,000 IFR movements for STOL-only. Due to restrictions 
already in effect at Washington National CTOL traffic would be affected very 
little and the advantages to short-haul would be enormous since Washington 
National is practically a CBD airport. Here again the CTOL runways woUld not 
be disturbed allowing flexibility in the conversion. 
From the foregoing first-cut analyses the ability of STOL to relieve major 
airport and hub runway congestion is .dramatic. It appears safe to say that 
a good 3000 foot field length STOL aircraft in combination with the currently 
planned ATC improvements can solve the airport congestion problems through 
1990. It is also safe to say that it is highly improbable either ATC ad-
vances, or STOL alone, can do the job. 
Secondary/Reliever Airports- With respect to airports the President's Avia-
tion Advisory Commission in their report liThe .Long Range Needs of Aviation'! 
(Reference 40) arrived at a recommendation that concurs with the congested 
airport analyses presented in this study: 
"At existing large airports where traffic warrants and it is feasible 
.to do so, 3,500 to 4,000 foot all-weather instrumented runways be pro-
vided. They should be capable of being independently operated, thus 
leaving the long runways for the exclusive use of aircraft that actu-
ally require .them for takeoff and landing." 
This recent report (Janauary 1, 1973) went on further to recommend: 
"At those airports which are forecast to run out of capacity even after 
the addition of short independent runways, steps should be taken to 
remove short-haul 0 and D traffic to other airports in the metropolitan 
area, either civilian or military. II 
The hub activity forecasts previously discussed in this analysis have already 
shown the dramatic effect of utilizing La Guardia, Midway and Washington Na-
tional as all-STOL reliever airports. The question now remains, will the 
success of STOL at the hubs in reducing congestion by utilizing congestion 
demand ultimately result in additional benefits such as improved service and 
additional induced demand by moving out to secondary airports located much 
closer to the communities of the originating passengers. 
One key factor here is the assurance that the dispersed demand will, in fact, 
be sufficient to provide the frequency of this service necessary to attract 
the passengers, at a load factor necessary for profitable operation. This 
is a very controversial subject and it is felt that timing may be the princi-
pal ingredient in arriving at a solution. 
It appears from the current study and government studies recently completed 
by the joint NASA/DOT CARD policy group and the Aviation Advisory Commission, 
that the congestion demand of the large hubs is real and sufficient to imple-
ment STOL. A recommendation of this study would then be to proceed with the 
implementation of STOL at the hubs, where the risk appears minimal and delay 
the movement of STOL to the secondary airports until the system is fully 
operable and in fact profitable under these conditions. 
Much like the evolutionary process experienced by PSA in the California Cor-
ridor, it is believed the induced demand in time will lead the decision to 
satisfy it. If this happens, evolutionary growth takes place with little or 
no risk. If the demand does not develop, the success of the established 
congestion relief at the major airports is not affected. 
To obtain a gross verification that this approach is sound, the following 
Table L, has been reproduced from Reference 40 and some interesting trends 
have been deduced. If we use the data developed in Table XLIX, for total 
carrier operations at Kennedy/Newark and break them down into local and 
interline 0 and D short-haul passengers in the percentages shown in Table 
t, we find that 202,000 of the 578,000 (Kennedy and Newar combined) 
total carrier operations for 1969 was 0 and D short-haul passengers. This is 
35 percent of the total. Similarly interline connecting passengers was only 
4 percent of the total and local 0 and D was 31 percent. Projecting these 
values to 1985 we find 200,000 local 0 and D movements generated by these 
two airports that could move to La Guardia without disrupting interline con-
nections~ Statistics from the FAA indicate .that slightly over 40 percent of 
the La Guardia passengers in 1968 were local 0 and D. If this is converted 
to movements it would be approximately 105,000 of the 263,000 total. Pro-
jecting to 1985, La Guardia could be called upon to support 135,000 movements 
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TABLE L. 1971 SHORT-HAUL PASSENGER MOVEMENTS 
(In Mi Ilions of Passengers Enplaned and Deplaned) 
CITY 
O&D SHORT -HAUL PASSENGERS 
-_. __ .-.'---
(RANKED BY NUMBER INTERLINE 
OF PASSENGERS) LOCAL CONNECTING TOTAL 
New York/Newark 8.4 1.1 9.5 
2 Los Angeles 8.2 0.9 9.1 
3 Chicago 4.9 3.8 8.7 
4 San Francisco 6.9 0.6 7.5 
5 Washington 4.2 1.7 5.9 
6 Atlanta 2.0 2.4 4.4 
7 Boston 3.5 0.5 4.0 
8 Detroit 2.8 1.1 3.9 
9 Pittsburgh 2.3 1.0 3.3 
10 Dallas 1.7 1.6 3.3 
11 Cleveland 2.1 0.6 2.7 
12 St. Louis 1.6 1.1 2.7 
13 Philadelphia 2.0 0.5 2.5 
14 Minneapolis 1.3 0.7 2.0 
15 Kansas City 1.1 0.7 1.8 
16 Honolulu 1.2 0.5 1.7 
17 Houston 1.1 0.5 1.6 
18 Denv'er 0.6 0.7 1.3 
19 Seattle 0.5 0.1 0.6 
20 Miami 0.5 ~ 0.6 
TOTAL 56.9 20.2 77. 1 
Source: Civil Aeronautics Board, Origin-Destination Survel of Airline Passenger 
Traffic, year ended December 31, 1971, and California Public Utilities 
Commission Report 1504.22. 
r] 
, 
due to its own projection plus the 200,000 movements of local 0 and D from 
Kennedy/Newark, or a total of 335,000 local New York hub 0 and D movements. 
This will certair1lY support its 1985 all-STOL PANCAP forecast of 560,000 IFR 
movements and exceed its CTOL-only capacity of approximately 295,000 move-
ments. From this gross assessment it does appear there are sufficient local 
o and D passengers to justify La Guardia as an all-STOL airport. 
Taking a quick look at Chicago, it is found that interline connecting pas-
sengers is a much higher percent of its total short-haul passengers. How-
ever, even here, a total of 137,000 local 0 and D movements by 1985 would 
equal 52 percent of Midway's CTOL capacity. This would grow to 92 percent 
if all short-haul was moved from O'Hare, a distinct possibility since most 
of the connecting passengers at O'Hare are complexed and do not have O'Hare 
as a destination. Referring.to Table L again, it is interesting to 
note that totaling the twenty busiest hubs in the country local 0 and D pas-
sengers constitute 74 percent of all short-haul. The effect of this growth 
in short-haul 0 and D passengers on a national basis is graphically depicted 
in Figure 272 reproduced from the Advisory Commission report (Ref. 4~. 
Wi th regard to interline connecting passengers, the data of Table L 
have been plotted in Figure 273 for each of the twenty busiest hubs showing 
the percentage of the total number of short-haul passengers that are local 
o and D. It is interesting to note that the six hubs showing 60 percent or 
less, i.e., Denver, Kansas City, st. Louis, Dallas, Atlanta, and Chicago, 
are all recognized complexing centers. Of these six hubs, only Atlanta and 
Chicago appear in the list of candidate congested ~irports. It will be re-
called that the best solution for Atlanta consisted of installing STOL-strips 
on the airport thus minimizing the connecting passenger problem. Thus, it 
appears that only Chicago has a potential problem in this regard and that 
the balance of the congested airports of this analysis all have over 70 per-
cent local 0 and D demand to support their operations as predicted. As in-
dicated in the individual airport analyses, the addition of one or two STOL-
strips on O'Hare, in conjunction with Midway, may be the proper total solu-
tion for the Chicago hub. 
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One other observation that can be deduced from the data of Table LIllis 
a gross estimate of the total size of the national STOL fleet required to 
carryall of the 0 and D short-haul passengers in 1985. It is obvious that 
CTOL will continue to carry a fairly large percentage of these passengers 
even after the STOL system is mature. However, it is also probably true that 
an established STOL system will carry a large share of the interline connecting 
passengers. With these qualifications in mind it should be of interest to 
determine this national STOL fleet size as an upper limit guideline for a 
fully mature system. 
For the purpose of this analysis an average performance for the 148 passenger 
STOL aircraft will be used. From the systems analysis section of this report 
it is assumed that at an average stage length of 250 miles and average block 
speed of 300 miles per hour, one aircraft requires 0.84 hours per movement, 
or operation. With an average utilization of 2555 hours per year, one air-
craft can perform 3,000 operations per year. 
Using a conservative annual growth rate of seven percent per year the 56.9 
million local 0 and D passengers for the top twenty cities from Table L 
projects to approximately 168.0 million passengers in 1985. Since this is 
both enplaned and deplaned passengers, enplaned passengers only will be one-
half this number, or 84.0 million. 
Based on an average system load factor of 55 percent and 148 total seats 
available per movement, it will require 1.03 million movements to carry these 
local 0 and D passengers. Dividing by 3000 movements per year per STOL air-
craft, the fleet size is 345 vehicles. 
The twenty top cities in Table L represented approximately 70 percent 
of the total national traffic in 1968. Assuming this percentage is constant 
to 1985 the total national STOL fleet requirement will be 495 vehicles with-
out consideration for spares or maintenance downtime. If the California Cor-
ridor is eliminated, which is a successful CTOL short-haul operation today, 
the total would be reduced approximately 22.5 percent, leaving a total of 
384 vehicles. 
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This is certainly a gross analysis and assumes a fully mature system but it 
does appear that a start-up requirement for 300 to 350 vehicles may be feasi-
ble. Any increased requirements for induced demand (which could be consider-
able in the long run) would add to this total figure. 
So far, this analysis has addressed itself primarily to the relief of runway 
congestion at the major hubs, for it is becoming apparent that therein lies 
the principal requirement for STOL and the inherent congestion demand provides 
the best chance for its economic viability. However, as in the well docu-
mented case of PSA in the California Corridor, with a profitable short-haul 
operation in being from the large hub airports, there will be a growing in-
duced demand for short-haul service from the smaller communities. This anal-
ysis would not be complete if it did not recognize this evolutionary potential 
for additional benefits and growth of STOLe The following brief analysis will 
discuss some secondary airports that appear to have promise in the evolution 
of a profitable short-haul air system involving the major candidate airports 
of this study. 
New York Region - A map of New York and vicinity showing the three existing 
jetports (Newark, La Guardia, and Kennedy), as well as several general avia-
tion and suburban airports which might be converted to intensive short-haul 
commercial use is shown in Figure 266. The proposed Secaucus STOL-port site 
in the Jersey Meadows is also shown. Accessibility to most sites in Metro-
politan New York is seriously affected by the numerous water barriers and 
resultant congestion at bridges and tunnels, as well as on crosstown surface 
streets. Considering that the average rate of traffic movement across Man-
hattan during daytime hours is only 8 mph, it is clear that at least 3, and 
probably 4, short-haul airports will be required if most short-haul travelers 
are to have convenient access. 
The Secaucus location would be developed by the Port of New York Authority 
through a $20 million bond issue. The plan is to have dual parallel runways 
and one cross runway on the 150 acre airport which would form part of a large 
industrial development complex. The site is very conveniently located, being 
adjacent to the New Jersey turnpike, as well as only a few minutes from down-
town Manhattan via the Penn Central Railroad. A problem is foreseen, however, 
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in that a short-haul aircraft that could use the 2,000 ft runways presently 
planned at Secaucus would be overdesigned for the 3,000 ft and greater 
length runways available at all of the remaining system airports. Therefore, 
the use of Secaucus in the high density STOL system is unlikely. 
Republic Airport at Farmingdale, L.I. is now owned by the Metropolitan Transit 
Authority. It appears to have the best location for serving passengers orig-
inating on Long Island. The airport has two intersecting runways, 6,600 feet 
x 150 feet and 7,500 feet x 150 feet on 269 acres. The Long Island Railroad 
passes just south of the airport and the Long Island Expressway lies approx-
mat ely 4 miles to the north. Most of the immediate area surrounding the air-
port is developed for industry, which will probably minimize objections to 
more intensive use of the airport. There are presently about 250,000 opera-
tions annually at the field, primarily general aviation. 
Westchester County Airport was selected as the location for the short-haul 
airport most accessible from the northern environs of New York City, down-
state New York, and southern Connecticut. This large (700 acres), moderately 
used airport is presently served by_one certificated air carrier and two 
commuter airlines. The site is very well located with respect to surface 
highways in every direction. North-South Interstate 87 passes alongside the 
western boundary of the airport. East-West Interstate 287 crosses the Hudson 
River on the Tappan Zee Bridge directly to the west, connecting with both the 
Garden state Parkway and the New York state Thruway. Interstate 95 and the 
Merritt Parkway provide convenient access from Southwestern Connecticut. 
There are three intersecting runways varying from 4,450 feet to 6,550 feet 
in length. All are 150 feet in width. 
Since a preliminary analysis of trip origination rates shows that the demand 
generated in the western sector of the New York Metropolitan region would 
tend to overload a single short-haul airport located at Secaucus, if it is 
constructed, Caldwell Wright was selected to distribute the traffic in this 
area. The airport, which is situated about six miles southwest of Patterson, 
New Jersey, has two intersecting runways 4,700 feet x 100 feet and 4,200 feet 
x 100 feet on 300 acres. East-West Interstate 80 passes just north of the 
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airport and runs directly through Patterson and Hackensack. The Newark & 
Pompton Turnpike, about one mile to the east provides convenient access from 
the southeast, including the cities of Bloomfield, East and West Orange, 
Newark, and their densely populated suburbs. The airport is now owned by 
the Curtiss-Wright Corporation. It handles about 200,000 operations annually, 
primarily general aviation. No scheduled air carriers use the airport at 
this time. 
One additional secondary airport that might be considered for the New York 
hub is Islip. This 1,350 acre airport had 9,000 carrier operations in 1968 
with over 225,000 general aviation movements. One 6,000 foot and two 1,500 
foot runways are available at this busy Long Island airport. 
Chicago Region - A map of Chicago and vicinity is shown in Figure 268. The 
three existing airports used for passenger service at Chicago (O'Hare, Midway, 
and Meigs) are shown as well as many general aviation airports which might 
possibly be converted for short-haul use. The population densities of the 
various census tracts in the Chicago metropolitan area were studied to deter-
mine preferred site locations to minimize access times. This analysis indi-
cated that Midway and Pal-Waukee provide nearly complete theoretical coverage 
of the metropolitan region consistent with 30 minute maximum access time (15 
mile radius at 30 mph). By adding Meigs airport located on the lakefront 
opposite Soldier Field an excellent traffic distribution resulted. 
Midway, selected as the STOL reliever airport in this region, is a compact 
(640 acres), well run airport that is presently operated at only about 10 
percent of its estimated potential capacity of 10 million passengers-annu-
ally. It is about 10 miles southwest of the loop with a driving time of 
about 20 minutes via Lake Shore Drive, stevenson Expressway, and Cicero Ave-
nue. The main terminal buildings and concourses were completely rebuilt in 
1969 and the new facilities are now entirely comparable with those at other 
major airports. Simultaneously with the shift of most jet flights to O'Hare 
in 1960 - 1962, the area around Midway started to deteriorate and this trend 
has continued to the present time. Since local governments are seeking to 
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reverse this trend by increasing airport usage, efforts to use Midway as a 
short-haul terminal would probably be encouraged. 
Merrill C. Meigs (Meigs) Field is located on a very small (76 acres) manmade 
island just offshore from Soldier Field. It has one North-South runway 3,950 
feet x 150 feet. It is now used primarily for general aviation although sev-
eral commuter air carriers serve the airport,. Because of its location in 
Lake Michigan environmental considerations may not be a serious problem. 
However, all facilities would have ,to be considerably expanded in order :for 
the airport to serve as a terminal for the short-haul system. Access time 
to the L09P should not exceed five minutes. 
Pal-Waukee is a 280 acre general aviation airport about eight miles directly 
North of O'Hare. It has five'intersecting rup.ways With the two main 'runways 
having dimensions of 5,000 feet x 100 feet and 4,450 feet x 50 feet. The 
Tri-State Tollway passes within one-half mile of the site and then runs South 
by O'Hare where it connects with the John F. Kennedy Expressway terminating 
at the loop. 
According to a recent survey in Chicago "Meetings and Conventions, June 1972" 
there is a strong trend for both conventions and corporate meetings to be 
held in the O'Hare area rather than in downtown Chicago. Future plans indi-
cate that about half of the former and two-thirds of the latter are planned 
for the O'Hare area. The O'Hare Area Hotel Marketing Association is aggres-
sively promoting this trend and advertises that they have 7,000 hotel rooms, 
nearly 300 exhibit and meeting rooms, and over 200 restaurants to serve this 
trade. The above information is relevant to this study for several reasons. 
First, it shows that, despite congestion problems at O'Hare, there are strong 
vested intetests acting to oppose any significant diversion of passengers 
from the area. Second, it suggests that Pal-Waukee might be an attractive 
alternative to O'Hare, since it is relatively close by and is readily acces-
sible to the meeting facilities there. This advantage would be greatest 
during the early stages of operation of an expanding short-haul system when 
desired accommodations would not. be available in the immediate Pal Waukee 
area. 
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Domestic air trip origination rates were not available for the Chicago 
Metropolitan area. By associating similar population densities and income 
levels, however, estimated rates were derived from the rates available for 
the New York area counties. Due to its large size and population Cook 
County was divided into three sections. The Northern 30 percent of the 
population of Cook is assumed to be served by Pal-Waukee. Another 30 per-
cent of the people living in a very limited area of the central city are 
assumed to be served by Meigs. The remaining 40 percent of the population 
living in the western and southern parts of the county is assumed to be 
served by Midway. 
The distribution of trip originations among the three airports was found by 
adding the fractional shares for the county and/or county sections assigned 
to each airport, obtaining the following results: 
Pal-Waukee 
Meigs 
Midway 
40 percent 
25 percent 
35 percent 
Washington Region - A map of the Washington, D.C. region is shown in Figure 
271. It is seen that Washington National is conveniently accessible from 
all of the District of Columbia as well as from a large area of the heavily 
populates suburbs in Maryland and Virginia. (This convenient location for 
a short-haul airport is in marked contrast with the very inconvenient loca-
tion of the region's two long-haul airports - Dulles and Friendship.) Un-
fortunately, the air space congestion and the present widely varied use 
patterns at National are not conducive to the timely, efficient operations 
judged necessary for feasibility of a short-haul system. Also, the runway 
configuration is not particularly efficient especially under the noise abate-
ment procedures now in effect. The only alternative to National would be 
(the now closed) Bolling AFB or Anacostia NAS both directly across the 
Potomac River. The major objection to using either of these military fields 
as a short-haul terminal (assuming they are available) is their relatively 
unfavorable location. National will be a stop on the Metropolitan Rapid 
Transit System whereas no branch line runs very close to the other side of 
the river. 
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Recently the Federal government has made it known that it wishes to sell both 
Dulles International and Washington National Airports. If National were to 
be sold to a group particularly interested in promoting short-haul air trans-
portation, the likelihood of favorable developments along these lines might 
be increased. 
A serious problem is what to do with the general aviation now using the air-
port. Unlike other major U.s. urban areas, Washington, D.C. has no general 
aviation airports in the vicinity to act as relievers. Washington-Virginia 
Airport is a small private airport in Virginia about five miles west of Na-
tional but its small size and location in a prime residential area would 
appear to rule out the expansion required to develop and effective relief 
airport. An ideal solution would be for Bolling or Anacostia to be converted 
into a general aviation facility reserving Washington National for short-haul 
air carriers. 
The distribution of passenger originations or destinations at National was 
obtained from Reference 41 as follows: 
• Metro Area 
o Virginia 
Fairfax County 
Arlington City 
Other 
o Maryland 
Prince Georges County 
Montgomery County 
Other 
o District of Columbia 
• Outside Metro Area 
26.3% 
14.6% 
10.8% 
0.9% 
5.6% 
12.8% 
5.5% 
Evaluation of the above data leads to the conclusion that there exists no 
real alternative to Washington National Airport as a terminal for the short 
haul system. 
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Philadelphia Region - Completing the Northeast Corridor candidate airports, 
Figure 274 shows the existing airport sites in the Philadelphia Metropolitan 
area. Due to Philadelphia International being in the southern part of the 
area the first logical choice for a secondary airport is North Philadelphia. 
This airport consists of 1,200 acres and has a 7,000 and 5,000 foot runway. 
In 1969, it served 2,500 carrier, 2,000 military, and almost 200,000 general 
aviation operations. It is located in the more affluent part of the metro-
politan area and combining its operation with International would parallel 
the successful operation of the Penn-Central Railroad which made North Phila-
delphia a major terminal. 
To balance the Pennsylvania side of the river Greater Wilmington would be the 
next choice. It is located southwest of International airport and has two 
7,000 and two 5,000 foot runways. In 1969, it had 10,000 air carrier, 18,000 
military and 127,000 general aviation operations. 
With a STOL short-haul system in being a logical expansion would be to the 
New Jersey side of the river where Aero Haven is an excellent site for a 
STOL-port. Aero Haven has a single 2,780 foot runway today and accommodates 
over 120,000 general aviation operations a yearo 
Atlanta/Miami Regions - In the greater Atlanta area there are three general 
aviation airports that would serve as secondary expansion STOL-ports. Fulton 
County airport is very close to Atlanta International being about five miles 
northwest and in 1969 it had over 250,000 operations. To the northeast of 
Atlanta is Peach Tree De Kalb, a former Naval Base, and just North of Marietta 
is McCollum airport which would complete a logical expansion pattern. 
The situation in Miami is very conducive to STOL growth due to the fact that 
the Florida state Department of Transportation is currently very active in 
planning for an effective intrastate STOL network to implement the rapid 
growth in tourism •. Site surveys are currently being conducted and prime STOL-
port locations are being purchased and dedicated. There is little doubt that 
when a national short-haul STOL system comes into being it will interface 
with a well planned intrastate system in Florida. 
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Figure 274~ Existing Airport Sites in the Philadelphia Metropolitan Area 
Field Lepgth - Before closing this section on airports for STOL it is 
appropriate to briefly discuss the value, or cost, of runway length. Not 
knowing what specific airport characteristics or environment would be avail-
able in the mid-1980 time frame of this study, STOL aircraft designs and 
operations have been analyzed for field lengths from 2,000 to 4,000 feet. 
Summarizing briefly, it costs 10.5 percent in DOC to go from 4,000 to 3,000 
feet and another 30 percent to go to 2,000 feet. Obviously, the longest 
feasible field length will result in the best system economics. 
Without on-the-site studies, detailed analysis of specific master plans, 
surveys of available tracts of land in key locations next to existing air-
port perimeters, etc., all beyond the scope of this general study, it is not 
possible to refine the analysis with sufficient precision to say STOL-strips 
of 3,000, 4,000, or even 3,500 feet are feasible at all locations. Since 
this item alone is probably the most sensitive single parameter in this entire 
study, it is urgent that additional work be done in this area. For example, 
the aircraft analysis has indicated that entirely different vehicle concepts 
would be employed for a 3,000 foot STOL-strip system as opposed to a 4,000 
foot system. 
Since the four airports critical to this study are La Guardia, Midway, Wash-
ington National, and Atlanta, and a more detailed on-site investigation is not 
feasible, a more detailed geometric analysis follows to see if better utili-
zation of existing space can be made. 
A quick reexamination of the all-STOL concept for Midway indicates that there 
is no problem at this airport. The existing parallel runway systems will 
support any contemplated operations requiring field lengths up to 6,000 feet, 
without modifications. A similar situation exists at Washington National. 
For the all-STOL concept there is adequate runway and space available to ex-
tend the 3,500 foot takeoff and landing runways another 500 feet each, to 
4,000 feet, since they have different orientations and would not intersect. 
The difficulty in obtaining STOL-strips of at least 4,000 feet seems to narrow 
down to La Guardia and Atlanta. Referring to Figure 241, the basic problem 
at La Guardia is to make two tandem STOL-strips from a 7,000 foot CTOL runway. 
This is an arrangement typical of many other airports, particularly where it 
is desired to have joint STOL/CTOL operation. 
Based on practices of the Navy, the solution to this problem may be the canted 
deck that was developed to solve a similar problem on the large attack air-
craft carriers. This concept amounts to angling the centerline of the takeoff 
and landing areas thus providing clearance for landing overrun and the air-
craft preparing for takeoff. This solution for La Guardia might look like 
Figure 275 which is a reproduction of the basic airport layout with 4,000 
foot angled or canted runways instead of the 3,000 foot tandem STOL-strips 
with the 1,000 feet of overrun/takeoff maneuver area separating them. An 
advantage of the tandem STOL-strips was that they left the basic CTOL runway 
intact; angling the runways will accomplish the same thing for the cost of 
a small amount of additional runway wedge that provides the 500 foot clearance 
at the center. With the runways angled 250 feet this will provide adequate 
clearance since the landing is always made from the end of the CTOL runway 
toward the center and the takeoff starts of the center and proceeds to the 
end. The overlap on landing is seldom used since the aircraft will be nor-
mally at light landing weight and not utilizing the entire 4,000 ,feet. On 
takeoff the overlap is passed at relatively low speed under positive nose-
wheel steering. This seems to be one way that additional study and inge-
nuity on the ground can result in large system benefits. 
Atlanta can be approached in the same manner. Referr~ng to the basic airport 
layout in Figure 255 it is noted that the area used for STOL-strips actually 
will accommodate 6,000 feet, parallel to the CTOL runway system, or over 7,000 
feet if angled slightly to the North. Applying the canted deck principal to 
this case the STOL-strips would appear as depicted in Figure 276, which is a 
reproduction of the basic Atlanta airport plan with two 4,000 foot angled 
STOL-strips added. This approach also appears feasible and has the added 
advantage over the original two STOL runway system, shown in Figure 254, of 
providing an emergency, or overload, runway of 7,000 feet. 
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No study beyond: this map exercise has been made of this approach. However, 
with field length as important as it is, this short discussion is for the 
purpose of emphasizing that the problem is fluid and urgently requiring in-
depth study if new airports remain hard to come by and future development 
and growth depends on using what is available today. It is recognized that 
operation of commercial transport aircraft off such a runway arrangement would 
probably not be permitted under current interpretation of flight regulations. 
However, it is believed these alternativ~s merit further consideration. Traf-
fic patterns in the air, missed approaches, etc., should be analyzed in greater 
depth at the specific hubs and airports of interest. 
3.1.1.3 Airport Access - According to the President's Aviation Advisory 
Commission in Reference 40, 1/ • • • ground considerations can nullify every-
thing done to improve the system from the air side. 11 This is a very dis-
couraging situation when one realizes there is no centralized coordination 
or control over this aspect of congestion and progress largely depends upon 
independent actions of state, county and even municipal governments whose 
prime responsibility is to serve the needs of their immediate constituencies 
rather than those of the airport. 
While nothing can be done in this study beyond recognizing the problem and 
arranging elements within the airport boundaries to be conducive to access 
congestion relief, it is deemed appropriate to briefly restate the magnitude 
of this dilemma in the hopes that some added incentive may be generated to 
achieve a timely solution. 
Estimates for the fiscal year ended June 30, 1972, from data contained in 
Working Paper No.9, Aviation Cost Allocation Study, Office of Policy Review, 
Department of Transportation, state that terminal congestion in the air and 
on the ground drains the airlines of $190 million per year in extra costs. 
The Air Traffic Control Advisory Committee, Reference 29, has concluded that 
unless substantial improvements are made the four airports now under restricted 
operation will jump to twenty or thirty by 1980. Using the 1980 date, the 
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value of time lost by passengers would amount to $370 million from congestion 
in the air and $1.7 billion from congestion on the ground based upon existing 
capacity. 
To get a more definitive breakdown of the land-side congestion Table 11 has 
been reproduced from Reference 40 which lists the estimated unconstrained 
airport ground access demand in 1985 for the principal cities of the United 
states. Accordtng to this analysis an average of almost 600,000 people will 
be arriving and departing at New York's three major airports every day of 
1985. 
Reference 40 goes on to state, If ••• three cities - New York, Chicago, and 
Los Angeles will have to have 10 to 16 la.nes of additional freeway and two 
additional tracks of rail rapid transit; four cities, San Francisco, Wash-
ington, Boston, and Miami, will need five to ten new lanes of freeway and 
two new tracks of rail rapid transit; while 23 other cities will require five 
additional freeway lanes and one or two new rail tracks." 
Recent surveys have indicated that the average mix of daily person trips to 
the airport consists of 35 percent airport employees, 34 percent air trav-
elers and 31 percent visitors who go to meet or see the traveler off. This 
holds out considerable promise that land-side congestion could be greatly 
reduced by providing off-airport processing for ticketing, baggage check-in, 
and parking of the traveler's and visitor's cars. 
A summary of the Aviation Advisory Commission makes the following recommen-
dations: 
• uAir traffic be diverted from some of the more congested hubs to 
smaller satellite airports in order to reduce the ground access demand 
at the large airports. 
• The DOT provide better coordination and the Federal Highway Admini-
stration and the Urban Mass Transit Administration place higher prior-
ities on assuring highway and transit ground access links to airports. 
• High-speed transit be provided to airports where traffic warrants by 
extending mass transit systems (including buses - perhaps operating 
in exclusive lanes) and including airports in plans for new transit 
lines. 
• Metropolitan-area planning studies by encouraged for (a) the siting 
of remote air pa,ssenger processing term:inals; and (b) the potential 
for use of existing rail rights-of-way, highway routes, and utility 
easements for grade-separated exclusive-use guideway access systems." 
For the purpose of this study the current situation and projection of access 
congestion to the airports ha~ been noted, and it can only be assumed that 
this problem will be solved. 
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TABLE 11. ESTIMATED UNCONSTRAINED AIRPORT GROUND ACCESS 
DEMAND - 1985 
AVERAGE DAILY PEAK HOUR TRIPS 
CITY PERSO N TRIPS AVERAGE DAY 
New York 599,000 48,000 
Los Angeles 472,000 37,600 
Chicago 396,000 31,600 
San Francisco 293,000 23,400 
Washington 227,000 18,100 
Boston 200,000 16,000 
Miami 193,000 15,400 
Atlanta 145,000 11,600 
Dallas 144,000 11,500 
Detroit 134,'000 10,700 
Phi lade Iphi a 129,000 10,400 
Denver 105,000 8,400 
St. Louis 93,000 7,500 
Cleveland 92,000 7,400 
Minneapolis-St. Paul 91,000 7,300 
Seattle 85,000 6,800 
Pittsburgh 83,000 6,600 
Houston 77,000 6, 100 
Kansas City 68,000 5,500 
Baltimore 66,000 5,300 
New Orleans 62,000 4,900 
Memphis 41,000 3,300 
Columbus 35,000 2,300 
Salt Lake 33,000 2,600 
Santa Ana 22,000 1,800 
Ft. Lauderdale 18,000 1,400 
Oqkland 17,000 1,300 
San Jose 7,000 600 
Long Beach 3,000 200 
3.1.1. 4 Airport Cost - The airport concept for the short-haul system 
described in the previous paragraphs minimizes the implementation cost be-
cause there is no new construction required except at the Atlanta airport. 
If the capacity is exceeded at the other airports that are considered for 
the joint STOL/CTOL operation they may be converted and added to the system 
as required. The facilities costs for STOL implementation are included in 
I 
Table LII for all airports that would be candidates for all-STOL operation or 
joint STOL/CTOL operations. The analysis indicates that only four of the nine 
airports considered as potential candidates for congestion or congestion 
relievers are required. There are many combinations of facilities cost that 
could be extracted from the table to go along with a short-haul system design. 
This report does not show the cost for alternative start-up systems, but does 
provide the information in Table LVI for alternatives. 
In using La Guardia, Washington National and Midway as STOL airport only, the 
cost is merely for converting from CTOL operation to STOL. This cost is 
minimal since it only involves a change in operational concept rather than 
a change in facility and runway requirement. Atlanta airport requires the 
addition of runways, facilities, parking, etc. The cost for providing the 
Joint STOL/CTOL operation at Atlanta is shown on Table 111. The costs for 
converting to Joint ST01/CT01 operations in Kennedy, Chicago, Newark, 
Philadelphia, and Miami are included for information purposes but it is not 
anticipated this conversion is required for the time period under study. 
The ST01 facUi ties cost are based on the following premises: 
• The facilities cost are based on the airport capacity in terms of 
capability rather than anticipated usage. (PHOCAP) 
• If the CT01 runway is converted to ST01 operations the I1S and Micro 
wave landing systems are available. 
• A separate control tower may be used for the ST01 operation when 
there is joint ST01/CTOL operations. 
• The necessity for removal of structure to place ST01 strips within 
the current aircraft boundries is noted on Table 1111 but not casted. 
• Only the cost for additional gate positions and baggage handling 
are charged to the airlines (see discussion that follows). 
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TABLE LIL AIRPORT FACILITIES COST 
($ - MILLIONS) 
PHIIADELPHIA 
JOINT JOINT 
KENNEDY NEWARK CHICAGO STOL/CTOL ST~L/CTOL 
-( R.) rri ) 
, 
22.0 I 18.0 22.0 20.8 20.8 
4.40 3.60 4.4 4.16 4.16 
7.27 0 8.32 0 6.24 
.17 0 .19 0 .14 
8.00 6.40 6.40 6.72 7.36 
2.0 2.0 2.0 2.0 2.0 
1.6 0 1.6 .0 1.6 
2.02 I 1.65 2.02 1.91 1.91 
2.0 0 2.0 0 2.0 
I 
I 
i 
1 
49.46 I 31.65 48.93 35·59 46.21 
I /" /" I 
MIAMI 
JOINT JOINT .1 ATLANTA ST9L/CTOL ST9~CTOIJ f'i' 
I 
7.0 32.0 32.0 
1.40 6.40 6.40 
6.24 0 8.32 
I 
I 
I 
.14 0 .19 i , 
I 0 11.52 11.52 
1.0 2.0 2.0 
1.6 .8 1.6 
0 2.94 2.94 
2.0 LO 2.0 
J 
19.38 56.66 66.97 
/" /" 
The faCilitip.s cost will be viewed in the same manner as they are in the 
current air transportation system. The basic facilities are provided by the 
city, state or federal government, and those items peculiar to the airline 
operation such as passenger lounges, ticket counters, baggage facilities, 
etc. are provided by the airline. The cost of the facilities provided by 
the city, state or federal government is recouped through leases, concessions, 
parking, and landing fees. The airline peculiar facilities are charged to 
the airline and is reflected in their indirect operating cost. 
Land cost is not considered since no new airports are envisioned at this 
time for the STOL system. 
The factors and costs used in the airport cost analysis were obtained from 
W. L. Pereira Associates and the documents shown in the list of references. 
Generally the STOL facilities (Table LIII) are considered as commuter type 
or class A in terms of runways and supporting functions. 
TABLE LIII. STOL FACILITIES 
Terminals Requirements 
Commuter 
Domestic 
International 
Terminal Cost 
Class A & B 
Class C 
General Aviation 
utilities 
Emergency Facilities 
Access Road 
Control Tower 
100 sq ft/pk hour pass 
120 sq ft/pk hour pass 
170 sq ft/pk hour pass 
$1+0/ sq ft 
$35/ sq ft 
$25/sq ft 
2010 of terminal cost 
$30/sq ft 
$l/sq ft 
$1,000,000 for Class A 
$1,000,000 for General Aviation 
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TABLE LIII. ST~L FACILITIES (Continued) 
Center Lighting Class A = $23/foot 
ILS = $300,000 
Parking 350 sq ft/space 
Runway Cost 
Class A 
Class B 
Class C 
Side Lighting for Runways 
Class A & B 
Class C 
Center Lighting 
Number of Gates 
G = 
PHP = 
P = 
e 
P
d 
:;: 
T = 
T = c 
1-1/2 spaces/peak hours pass 
$245/space at grade 
$2800 per space in structure 
$4.20/ sq ft 
$1.56/sq ft 
$ .60/sq ft 
$12/ft 
$8/ft 
$23/foot Class A 
(T + T ) (PHP) 
c 
peak hour pass (enpl + depl) 
Average number of enplannin,~ 
passengers 
Average number of deplanning 
passengers 
Average gate time (min) 
Time to clear gate (min) 
In summary the airport and demand analysis has confirmed the basic premise 
that there will be serious runway congestion at several of the key metropoli-
tan hubs in the time frame of this study and that ·the proj ected local 0 and D 
demand will support the implementation of STOL and provide the congestion 
relief required for a viable national short-haul transportation system .. 
This general conclusion is based on the following evidence generated in the 
analyses of this section: 
• Major metropolitan hub runway congestion by 1985 appears certain at; 
o New York o Washington National 
o Chicago o Atlanta 
• All-STOL reliever airports at LaGuardia, Midway and Washington 
National will solve congestion at the first three hubs 
• Joint CTOL/STOL will relieve congestion at Atlanta 
• Local 0 and D demand at key hubs will support STOL start-up 
• Joint CTOL/STOL will relieve all potentially congested individual 
airports except O'Hare 
• National total STOL aircraft fleet is in excess of 300 aircraft 
for start-up 
• 3000 foot STOL strips at all critical airports appear feasible -
good possibility of 4000 foot STOLstrips with 10 percent saving 
in DOC 
• Best implementation for STOL is at congested hubs - followed by 
induced growth to secondary airports and STOLports 
• Increased facility cost is minimal by converting key reliever 
airports at the critical hubs to all-STOL 
The economics of this short-haul concept in a competitive real-world envir-
onment is determined in the following sections of this report. 
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3.~.2 Cost Analysis - The economic evaluation of the short-haul system in-
cludes the estimates for Direct Operating Cost (DOC), Indirect Operating Cost 
(roc), and Return on Investiment (ROI). 
3.1.2.1 Direct Operating Cost (DOC) - The method used for calculating DOC for 
the short-haul study is a modification of the 1967 Air Transport Association 
(ATA) "Standar\'lMethod of Estimating Comparative Direct Operating Cost for 
Turbine Powered Transport Airplanes." The 1967 ATA method was modified to 
improve its applicability to short-haul operations. Agreement on the DOC 
modification factors was reached during an economics coordination meeting 
held at Ames Research Center on May 16, 1972. The changes and assumptions 
are presented in Table LIV, and the ATA e<luations with the factor incorporated 
are presented as follows. [ WTO ] 
0.05 lVbOOO + 135 
• Flight Crew Cost = 1.4 
1[0 0172 (Fb) + 0.lR35] 0.926 (Ne) (Tb)l • Fuel and Oil Cost = 1.02 --'--~~~----~~~---~--~~~~~ 
[(2;~O)] • Insurance Cost = 0.02 ~
• Airplane Labor Cost ~ 0.75 6 [0. 05 (~:ao) + 6 ] 
f
[3 .08 (TF)] + 6.24} 
• Airplane Material Cost = 0.75 1,000,000 
R 
• Engine Labor Cost ~ 0.75 {6 ~O.6 + [0.2io~~N)Jl TF 
+ 10.3 + r~60~FN)]1~e~1 
" . - [Ne (Ce )] f[ 2 .5 (TF) + 2 J 1 
• Englne Materlal Cost - 0.75 100,000 1 R 
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• Maintenance Burden Cost ~ 1.8 (Airplane Labor Cost + Engine 
+ 0.1 (CaF) + 0.25 (Ne) (ce)] 
Labor Cost) 
• Depreciation Cost = lca 12 (2500) (Vb) 
where: 
COST = dollars per airplane nautical mile 
WTO = maximum take-off weight, lbs 
Vb = block speed, knots 
Fb = block fuel, lbs. 
Ne = number of engines 
Tb = block time, hr. 
R range, nautical miles 
Ca = price of complete airplane, $ 
WAF = airplane empty weight less engines, lbs. 
Tf flight time, hr. 
Caf = price of complete airplane less engine price, $ 
FN = maximum sea level static thrust per engine, lbs. 
Ce = engine price, $ 
The DOC's are converted to statute mile cost for use in the airline simulation 
model. 
The modification factors as presented in Table LIV were used in Phase I for the 
parametric design analysis and the economic evaluation. During Phase II it 
appeared from analysis of the DOC's that the factors should be further altered 
to provide more accurate DOC's for the economic evaluation of the selected 
systems. Changes to the Phase I DOC factors were made for the Phase II 
economic analysis because it appeared that the ATA method as modified for the 
Phase I analysis produced DOC estimates that were higher than actual airline 
experience for several current aircraft. The DOC's reported by the airlines 
for the B-707, B-727, DC-9, and L-10ll were compared to the calculated DOC's 
in order to calibrate the model for the systems economic evaluation for Phase 
II. The factors as presented in Table LIV were not changed for the parametric 
design analysis during Phase II. The same factors were retained throughout 
the study for the design analysis to facilitate the comparison between the 
Phase I and Phase II aircraft designs. 
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TABLE LIV. AGREED CHANGES TO ATA DOC 
1. BLOCK TIME - FLIGHT TIME = 10 MIN (A'l'A IS 20 MIN) 
2. RESERVE FUEL: 200 N MI @ 20,000 FT TO ALTERNATE FIELD; 15 MIN HOLD 
@ 10,000 F"r AT MAXIMUM ENDUMNCE 
3. BLOCK FUEL: PER MISSION PROFILE BUT USING 6 MIN GROUND TIME + 4 MIN 
AIR MANEUVER TIME 
4. CREW COSTS: INCREASE ATA TO CURRENT CREW COST (40% HIGHER THAN ATA); 
3-MAN CREW 
5. FUEL COST: $.115/GAL. (ATA IS $.095/GAL.) 
6. HULL INSURANCE: RETAIN ATA 2!'/0 RATE 
7. UTILIZATION: WILL BE AN OUTPUT OF SYSTEMS STUDIES BUT FOR DOC PURPOSES 
IN INITIAL PARAMETRIC WILL USE 2500 
8. LABOR RATE: $6.00/HR (ATA IS $4.00) 
9. MAINTENANCE FLIGHT HOUR COSTS: 75% OF ATA VALUE 1 
TO BE EXAMINED 
75% OF ATA VALUE 10. MAINTENANCE FLIGHT CYCLE COST: 
11. MAINTENANCE BURDEN: RETAIN ATA FACTOR OF 1.8 
12. DEPRECIATION: USE ATA 12 YEARS, 0 RESIDUAL BUT 25% ENGINE SPARES 
IN LIEU OF 4Cf!/o 
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Table LV indicates the ATA/DOC factors as used for the economic evaluation 
for Phase I and the adopted changes for Phase II. DOC factors are provided 
for each aircraft type as it appears that there are differences in each 
element of cost of the DOC for different sizes of aircraft. 
Table LVI shows the 1971 reported cost for the B-727 for the individual air-
lines noted and the average for these airlines. These particular airlines 
were chosen because they were more representative of the short-haul type of 
operation and were in regions that possessed a wide range of climatic condi-
tions. The comparison between calculated DOC's and airline experience is 
made by using the average of the airline costs. The average is more 
representative for the short-haul system that the cost as experienced by any 
single airline. Table LVII shows the DOC's and an average cost for the 
DC-9, and Table LVIII shows the same type of information for the B-707. 
These costs ($/Blk Hr) are representative for all models within each type of 
aircraft since there appears to be very little difference, in terms of 
$/Block hour cost, between the various models. 
TABLE LV. ATA/DOC FACTORS 
PHASE II 
PHASE I B-727 DC-9 TWIN STOL 
Crew 1.4 1.26 
·9 1.4 1.26 
Fuel and Oil ($/Ga1. ) .115 .1265 .1265 .1265 .1265 
Insurance .02 .012 .01 .016 .012 
Maintenance 
Airframe .75 .675 .60 .70 .675 
Engine .75 .75 .70 .75 .75 
Depreciation (years) 12 12 12 12 12 
Residual Value 0 .15 .15 .15 .15 
Labor Rate ($/Hr) 6.0 6.0 6.0 6.0 6.0 
Spares Factor 
Aircraft 0.1 0.1 0.1 0.1 0.1 
Engine .25 .25 .25 .25 .25 
Maintenance Burden 1.8 1.3 1.3 1.3 1.3 
Factor 
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TABLE LVI. BOEING 727 DOC - $/BLK HOUR 
EAL ALASI\A AIRLIFT FRONTIER ALLEGBENY 
Crew Expense 195 172 166 151 212 
Fuel, Oil & Taxes 152 226 167 172 197 
Insurance 7 33 33 27 32 
Rentals & Other 37 198 73 23 239 
Maintenance 94 182 55 162 80 
Airframe ( 46) ( 67) ( 13) ( 99) (35) 
Engines ( )~O) ( 105) ( 24) ( 56) ( 37) 
Fit. Equip ( 8) ( 10) ( 18) ( 7) ( 8) 
Depreciation 82 6 102 U6 21 
Maint. BurdEn 73 43 36 59 67 
--
TOTAL 6l.fO 860 632 730 848 
Ave. stage Length 
TABLE LVII. DOUGLAS DC-9 DOC - $/BLK HOUR 
AIR I,mST SOUTHERN TEXAS INT ALLEGHENY 
ere\"! Expense 135 103 110 125 
Fuel, Oil & Taxes 129 117 108 125 
Insurance 19 16 16 17 
Rentals & Other 108 92 75 73 
Maintenance 108 100 120 70 
Airframe (49 ) (25 ) (1+0 ) (32) 
Engine (52 ) (51 ) (66 ) (31) 
FIt. Equip (7 ) (24 ) (ll.f) (7 ) 
Depreciation 24 22 41 33 
Maint. Burden 31 24 32 37 
TOTAL 55Lf 474 502 480 
Ave Stage Length 
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AVE. 
179 
183 
26 
114 
115 
( )2) 
( 53) 
( 10) 
7'0 
56 
EAL AVE 
lEo 127 
le6 117 
6 15 
E:8 83 
7"1 94 
(33 ) (36 ) 
(30) (}f6 ) 
(8) (12 ) 
40 32 
53 36 
5el.f 504 
250 
0\ 
0\ 
\0 
Cre,,] Expense 
Fuel, Oil & Taxes 
Insurance 
Rentals & Others 
Maintenance 
Airframe 
Engines 
FIt. Equip 
Depreciation 
Maint. Burden 
TOTAL 
Ave. Stage Length 
Ave. Avail. Seats 
TABLE LVIII. BOEING 707 DOC - $/BLK HOUR 
TVJA AMERICAN NORTHHEST CONT BRANIFF 
215 220 208 212 209 
199 204 205 240 216 
9 7 10 17 13 
34 48 --- --- 69 
84 84 90 144 125 
( 41) (40) (35) (69) (36) 
(33) (35) (46) (58) ( 81) (10) (9) . (9) (17) ( 8) 
130 119 221 165 103 
97 103 50 108 56 
768 785 .784 886 791 
(DOMESTIC OPERATION) 
I 
WESTERN AVERAGE 
277 224 
255 220 
12 11 
--- 25 
110 106 
(57) (46) 
(41) (49) 
(12) (11) 
158 149 
44 76 
856 811 
1000 
145 
-_._----
The average reported DOC for each tYl)e of aircraft is compared to tte DOC's 
calculated with the Phase I factors in Table LIX. The comparison is based on 
the DOC's at the average stage length as noted on the table. rrhe djfferences 
between the reported and the calculated DOC'f:) are also noted in this table. 
The calculated costs are consistently greater than the reported cost but at a 
greater percentage for the smaller aircraft as depicted in Figure 277. This 
is to be expected since the ATA method for jet aircraft was based on B-707, 
and Dc-8 experience. The shorter range flown by the smaller aircraft induce 
a higher cost in engine and landing gear maintenance because of the larger 
number of flight cycles for an equal number of anmtal flight hours. 
If the DOC factors are lowered by taking an average of the difference between 
the reported costs and the cost calculated with the Phase I factors, the 
costs are lO"l'Tered. '1'he cost difference is still greater for the DC-9 and 
relatively small for the L-1011. The dashed line in Figure 277 shows where 
the L-10ll actual costs are expected to be as the system reaches maturity. 
This is borne out by the DOC data that has been published to date or; the 
L-10ll. The first reported data showed a cost that was 3 percent above the 
calculated. The most recent data (shown on Table LXI) shows a $256 difference 
or a reduction of approximately 15 percent in DOC between the costs for the 
second and third quarter of 1972. 
As noted by the curve on Figure 277 the difference between the reported DOC's 
and the calculated DOC's becomes progressively larger going from thE! large to 
the small aircraft. This is a greater penalty for the smaller aircraft when 
used in a system mix of large and small aircraft. From the standpoint of 
overall system economics it is important that the difference in DOC between 
the reported costs and the calculated be constant. The difference should not 
be zero since allowance should be made for inflation of the 1971 costs used 
here for the analysis. 
'l'b:o DOC factors are adjusted for each CTOL aircraft to provide a constant 
difference between the reported and calculated costs. The factors o,re shown 
in Table LV and the results shown on Figure 277. The points represent the 
TABLE LIX. DOC COMPARISON - CTOL 
L-I0ll L-I0ll~- 707 707* 727 727* DC-9 DC-9* 
DOC $/BLK HR AVE CALC AVE CALC AVE CALC AVE CALC 
Cre,v Expense 293 219 224 211 179 202 127 147 
Fuel, Oil & Taxes 271 311 220 180 183 136 117 115 
Insurance 79 127 11 52 26 58 15 34 
Rentals & Others 1 --- 25 --- 114 --- 83 ---
Maintenance 185 207 106 122 115 146 94 126 
Airframe ( 93) ( 114) (46) ( 67) (52) (79) (36) (76) 
Engines (60 ) (93) ( l~9) (55) (53) (67) (46) (50) 
FIt. Equip. (32) (11) --- (10) (12) 
Depreciation 467 595 149 251 70 238 32 139 
Maint. Burden 137 155 76 118 56 119 36 113 
TOTAL 1433 1614 811 934 743 899 504 674 . 
Ave. Stage Length 1500 1500 1000 1000 525 525 250 250 
Ave. Avail. Seats 250 250 145 145 125 125 100 100 I 
/:;:. DOC +13% +15% +21% +34% 
-~--~-- - -.-~--- --- ---
------ - -- ---
--
--- --- ---- -
~----
- -- -- - - - -
*STOL Study Phase I DOC Factors 
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Figure 277. DOC Comparison - Phase I and Phase II Factors 
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TABLE LX. DOC COMPARISON - CTOL 
L-I011 L-I0ll 707 707 727 727 DC-9 DC-9 
DOC $/BLK HR AVE CALC AVE CALC AVE CALC AVE CALC 
Crew Expense 293 197 224 190 179 182 127 133 
, 
Fuel, Oil & Taxes 271 311 220 252 183 180 117 133 
Insurance 79 102 11 42 26 46 15 28 
I 
Rentals & Others 1 --- 25 --- 114 --- 83 ---
Maintenance 185 203 106 119 115 134 94 108 
Airframe (93) (103) (46) (60) (52) ( 67) (36) (61) 
Engines (60 ) (100) (49) (59) (53) ( 67) (46) (47) 
Flt. Equip. (32) (11) (10) (12) 
Depreciation 467 516 149 213 235 142 I 70 32 ! 
I 
Maint. Burden 137 106 76 82 56 77 36 ,69 
TOTAL 1433 1435 811 898 743 854 504 613 
Ave 0 Stage Length 1500 1500 1000 1000 525 525 250 250 
.6. DOC +0.1% +11% +15% +22% 
~ 
l,j 
TABLE LXI. FACTOR FROM THE AVERAGED DIFFERENCES 
Crew 1.26 
Fuel and Oil $ .1265/Gal. 
Insurance .016 
Maintenance 
Airframe 
Engine 
Depreciation 
Maintenance Burden 
.675 
.808 
Residual lCP/o STOL; 15% CTOL 
1.3 
_. __ ....... -........ __ ..... _ ...... _._ .. __ ....... - ... _ ....... _-----'---------------------_._.-
DC-9, B-727, and the B-707 aircraft with the adjusted factors for a constant 
difference. The L-10ll is not shown since it is not a part of the short-haul 
system being evaluated. The DOC adjustment factors shown on Table LXII are 
used for the basic analysis. The lower averaged factors are shown as a unique 
set of data for information purposes or for providing the reader witJl data for 
additional analysis. The sensitivity of the DOC to these factors is included 
in paragraph 3.2.3.3. 
The application of the DOC factors to the ATA method for the individual 
aircraft types produces the DOC/Range curve shown in Figure 278. The letter 
"M" behind the aircraft designation means that it is an aircraft with First 
Class and Coach seating. The "c" designates an All-Coach seating arrangement. 
The difference in DOC in terms of Cents/Available Seat Mile between the mixed 
class seating and all-coach is significant for the Twin and B-727. rrhe impact 
of the seating arrangements on system economics is illustrated in Pa:C'agraph 
3.2.3.4. The DOC curve for the DC-9 croses the Twin C at approximately 
230 miles and the B-727C at approximately 300 miles. This occurs because 
these aircraft are compared on the basis of system operational factors where 
these aircraft are used to complement the system operation rather than a com-
parison on a competitive basis. The EBF, the B-727 and the Twin make up a 
fleet mix for the short-haul system scenario as a base line in the "Eastern 
Air Line" case. Each airplane is operated at different average stage lengths, 
which produces a different utilization for each. In the short-haul system the 
Twin and B-727 have a greater "percentage of the longer routes than the STOL 
and the DC-9 which effects the utilization, the number of flights and the cost. 
The average stage length being shorter for the DC-9 than the Twin and B-727 
causes its utilization to be less and causes the cross over of the DOC's as 
noted on Figure 278. 
This type of comparison is different from the general DOC comparison where it 
is assumed that each aircraft flies the same average stage length and has the 
same annual utilization. This graph is not for the purpose of comparing the 
different aircraft as competitors for the different stage lengths but to 
indicate the DOC's they contribute to the economics when operated in the short-
haul system and fly those stage lengths. Figure 278 represents the nominal 
costs for these aircraft. Perturbation to the DOC factors and the resultant 
changes to the system costs is noted in the sensitivity analysis presented in 
Paragraph 3.2.3. 
The EBF airplane used throughout the analysis as the baseline vehicle is the 
Mach 0.8 airplane with a fan pressure ratio of 1.25 and designed for operations 
off a 3000 ft. runway. 
The DOC's for STOL and CTOL aircraft without the influence of passenger capac-
ity are shown in Table LXII These costs ($/statute mile) are shown at 250 
miles for all aircraft. The cost for all ranges up to 575 st. miles for each 
aircraft is included in the back up report LR 25829. 
Table LXII points out the cost penalty that is associated with obtaining the 
quiet STOL capacity. The added cost for fuel, insurance, maintenance, and 
depreciation are substantially higher for the STOL than a comparable sized 
CTOL. This is to be expected since the quiet/STOL capability is costly in 
terms of engine requirement (see Table LXIII). The difference is illustrated 
by comparing the DOC's for the STOL and CTOL aircraft at the average stage 
length for the CTOL aircraft. The baseline EBF airplane is compared to the 
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Figure 278. STOL vs. GTOL 
TABLE LXII. DOC - $/STATUTE MILE 
OTW 
EBF EBF OTW IEF AW-2S MF 
2000 3000 3000 3000 2000 4000 DC-9 B-727 TWIN 
Crew Expense .54 .54 .54 
·55 .54 .54 .37 .58 .66 
Fuel, Oil and Taxes 
·95 .73 .67 .70 1.22 .65 .43 .62 ·91 
Insurance .17 .15 .14 .13 .15 .12 .05 .10 .23 
Maintenance 
·99 .85 .80 .72 .85 .65 .37 ·71 1.00 
Depreciation 1.20 1.05 1.02 .96 1.09 .88 .38 .70 1.15 
Maintenance Burden .45 .36 .34 .33 .42 .30 .20 .33 .46 
TOTAL 4.30 3.68 3·51 3.39 4.27 13.14 1.80 3.04 4.41 
Average stage Length 250 250 250 250 250 250 250 250 250 
TABLE LXIII. STOL - CTOL COMPARISON 
EBF 3000' DC-9-30 B-727-200 
Gross Weight 146,559 108,000 190,000 
Operating Weight Empty 97,531 58,000 97,000 
Engine Thrust /Engine 20,300 14,000 14,000 
Number of Engines 4 2 3 
Engine Cost 3,870,026 750,000 1,440,000 
Airframe Cost 6,373,406 3,600,000 5,960,000 
Total Aircraft Cost 10,243,432 4,350,000 7,400,000 
Number of Seats 148 100 127 
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DC-9 at a 250 mile stage length and the B-727 at a stage length of 575 miles. 
The comparison is made with the quiet DC-9 and B-727 and with the current 
aircraft. The difference in DOC between the DC-9 and the EBF is substantial 
for both the quiet and current DC-9, as noted by Tables LXIV and LXV. The 
effect of the DOC cost penalty associated with the quiet STOL capability in 
the overall system economics is illustrated in Parametric Economic Analysis 
(Section 3.2). 
TABLE LXIV. DOC COMPARISON - STOL AND CTOL 
($/MILE) 
(Engine Cost Effect) 
EBF 
3000 DC-9 B-727 
Crew .54 .37 .45 
Insurance .15 .04 .07 
Depreciation 1.05 .32 .44 
Fuel .73 .43 .47 
Maintenance .85 .29 .31 
Maintenance Burden .36 .18 .18 
TOTAL 3.68 1.63 1.91 
Average stage Length 250 250 575 
POC (%) Increase 126 - -
* C~rent CTOL's nQ additional quieting. 
EBF 
3000 
.43 
.12 
.84 
.51 
.50 
.21 
2.61 
575 
37 
TABLE LXV. DOC COMPARISON - STOL AND CTOL 
(Engine Cost Effect) 
EBF EBF 
DOC $/STATUTE MILE 3000 DC-9 B .. 727 3000 
·54 .37 i .45 .43 Crew ! I 
Insurance .15 .05 I .08 .12 
.38 I .54 .84 Depreciation 1.05 t ! 
.43 
I 
.47 Fuel ·73 I ·51 
Maintenance .85 .37 .41 ·50 
Maintenance Burden .36 .20 .19 .21 
TOTAL 3.68 1.80 2.13 2.61 
Average stage Length 250 250 575 575 
DOC (%) Increase 104 - - 22·5 
* CTOL Aircraft to meet FAR Part 36 -lO EPNdB 
3.1.2.2 Indirect Operating Cost (IOC) - The DOC elements are more amenable 
to analysis because they are dependent upon the characteristics, purchase 
cost, and the utilization of the aircraft. The characteristics and purchase 
cost of a particular aircraft are the same for each airline operator and the 
direct operating cost may be analyzed and predicted within reasonable limits. 
The remainder of the operating expense which is as significant as the DOC is 
the indirect cost or the IOC. The roc is a system dependent cost rather than 
aircraft-dependent and is influenced by many operational factors, system 
size, and the operational concept. 
Optimistic predictions may be made about future system design and operational 
concepts but it must be realized tha,t there are many constraints and 
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considerations which could alter any prediction of a future system. The 
following are samples of these constraints which may significantly affect the 
IOC of the system. 
• Union attitude and regulations 
• Government regulations 
• Local regulations 
• Public attitude 
• Physical constraints (land and facilities) 
• Customer reaction 
• Airport policies and economics 
• Environmental groups 
• Anti-hijacking measures 
Because of the non-quantifiable aspect of many of these restraints on IOC 
selection the approach used in this study was to examine the operational con-
cept from several points of view. These views are expressed as follows: 
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• The STOL system has no advantage over CTOL with respect to the 
operational factors influencing the indirect operating cost (CTOL) 
• The STOL system has advantages which slightly reduce the IOC 
(STOL(a) ) 
o System expense is reduced 
o Aircraft control cost is less 
o No food cost 
o Passenger service is reduced 
• In addition to the reduction specified above, it is possible that in 
the future the STOL may have two other advantages (STOL(b)) 
o The landing fees are reduced for STOL because it is assumed that 
the fee will eventually be based on noise and pollution as well 
as size 
o The baggage and cargo handling system for the se~arate STOL 
facilities requires a lesser amount of equipment than CTOL and 
requires less personnel. (System has less need for baggage and 
cargo handling than CTOL.) 
• The STOL system has less constraints in terms of union rules and reg-
ulations and the system is designed in such a manner to eliminate or 
reduce the roc activities that are associated with the CTOL operation. 
(STOL(C)) 
The factors associated with these four points of view are shown on Table LXVI. 
These factors are applied to the IOC formulas presented in the Phase I report. 
The STOL (a) factors are chosen as the nominal sets of factors for the 
economic analysis with the other (b and c) being used as possible costs if 
the airline operator could achieve the operational procedures or operate 
without the current restrictions set forth by unions or other agencies. 
In the first case where no advantage is given to STOL for the indirect 
operating functions the CTOL IOC factors are used. The CTOL factors are 
derived from the weighted average of the reported indirect costs for 12 
domestic trunk airlines. The reported costs are for the year 1971. These 
factors are inflated, where necessary, to bring them to 1972 costs. 
The roc factors for the second case (STOL(a)) are the same as CTOL with the 
exception of the factors associated with system and local expense, aircraft 
control, food and beverage, and cargo and baggage handling. System and 
local expense contains the cost for the maintenance and the depreciation of 
ground support equipment. Since the equipment for baggage handling and 
aircraft handling is reduced (aircraft has air stairs for passengers entering 
and leaving and tugs for aircraft handling are not required) these costs may 
be reduced. Kl is reduced 25 percent and K2 21 ~ercent. The rational for 
the reduction of K2 is shown in detail in the ex~lanation of the reduction 
of the K factors for the STOL(b) case. The only difference between the K2 
factor for the second point of view and the third is that the landing fee is 
not reduced for the second case. Where the factors are the same for STOL(a) 
and STOL(b) the rationale for the reduction is given under the explanation 
for the STOL(b) factors. The cargo and baggage handling factor (K7) is 
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TABLE LXVI. INDIRECT OPERATING COST FACTORS 
CTOL STOL(a) STOL(b) STOL(c) 
Kl System Expense .54 .41 .41 .41 
K2 Local Expense 1.43 1.43 1.12 1.00 
K3 Aircraft Control 19·00 16.53 16.53 16.53 
K4 Hostess Expense 20.00 20.00 20.00 20.00 
K5 Food and Beverage .79 .20 .20 .20 
K6 Passenger Service 5·15 3.65 3.65 3.65 
K7 Cargo Handling 70.43 70.43 35·00 8.00 
K8 Other Passenger Expense .0044 .0044 .0044 .0044 
K9 Other Cargo Expense .0086 .0086 .0043 .0025 
K10 General and Administration .06 .06 .06 .04 
reduced for STOL(b) because of the reduction in equipment and the associated 
reduction in personnel. The same rationale applies to K9. 
The IOC factors from the most optimistic point of view from the standpoint 
of the regulatory constraints and the airlines ability to accomplish these 
changes are included in STOL(c). These changes are based on the following 
premises. 
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• Separate STOL runways and passenger facilities are constructed at the 
congested airports, where possible 
• The separate STOL facilities are designed for austere operations and 
savings in ground operations time 
• The STOL system is a single class service 
• At airports were there is not a separate facility there is a dedi-
cated gate position and passenger facility that does not interface 
with the CTOL oper~tion •. (Dulles, Atlanta, LAX using concept now. 
• Carryon baggage concept is used for the STOL operation. 
• The STOL system is designed to serve the high density commuter type 
routes 
• Automatic ticketing is used wherever possib~e. 
It is not proposed in this study that an airline could accomplish the indirect 
cost savings that would be represented by the STOL(c) factors. These are 
suggested areas where savings might be possible if current situations could 
be changed to realize these changes in operations or regulations. The follow-
ing discussion of the K factors provides the rationale for the reduction of 
the K factors in the STOL(a) case to STOL(c) case and provides reference 
material from the PSA operations for a bench mark of what is being accom-
plished today in a specialized case. 
The Kl factor is a system expense factor that accounts for the maintenance and 
depreciation of the ground property and equipment associated with the system 
operation rather than the individual station. Since the STOL system is con-
sidered separately from the CTOL system and consists of one type of aircraft 
there is a possible reduction. 
A 30 percent reduction is assumed for this factor which does not actually 
reduce the overall cost to this extent. The factor is applied against the 
direct maintenance labor dollar. Since this is considerably higher for the 
STOL aircraft because of the higher airframe and engine cost, the final com-
parison between STOL and CTOL for this item is reduced to a 15 percent saving. 
Comparing the selected value for the STOL system against the same indirect 
expense for PSA shows that the STOL factor appears reasonable. The PSA 
factor is calculated by taking those cost that are considered as system 
expense from the various expense schedules. These items are listed below. 
683 
• System Expense Items: 
Ground Equipment Mechanics 
Carpenters and Building Maint. 
Equipment Rentals 
Depreciation - Maint. Equip. 
Engine Overhaul Equipment 
Other .Ground Equipment 
Lease Hold Improvement 
• Direct Maintenance Labor (Schedule 2) 
Aircraft Mechanics 
Inspectors 
• Kl for PSA := 15 557 - 8 8 - .32 2,7 7,719 
$161,678 
70,189 
6,424 
109,866 
68,981 
107,543 
327,876 
$914,557 
$2,319,278 
468,439 
$2,787,717 
With. inflation at 6 percent for two years the 1972 factor would be approxi-
mately .37 as compared to the ,41 selected for the STOL system. 
The K2 factor accounts for the maintenance and depreciation of the ground 
property at the local level. It also includes the aircraft handling, landing 
fees, and aircraft servicing, An increased reduction in the maintenance and 
depreciation for the system ground equipment (Kl factor) is taken for the 
local equipment. The 50 percent reduction for this item is considered con-
servative since a great deal of the ground property associated with baggage 
handling and enplaning and deplaning passengers has been eliminated. The 
STOL aircraft has airstairs for front and rear loading and prOVisions for 
carry-on luggage. This eliminates considerable expense at the local stations. 
The landing fees for the STOL aircraft have been reduced by 50 percent. The 
STOL aircraft places less demand on the airport for passenger and baggage 
handling and uses less real estate where separate landing strips are used. 
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Aircraft handling and service is reduced due 
and the lack of food service. The personnel 
and the food loading trucks are eliminated. 
and the airstairs are deployed for passenger 
The overall factor is derived as follows: 
Landing Fees 
Grd Prop and Equipment 
Ale Handling and Service 
and Servicing Administration 
Total % Reduction 
Factor 
.5 
·5 
.2 
x 
x 
x 
to the operational procedures 
associated with driving the tug 
The aircraft 
deplanning. 
. % of Total K2 
taxis to position 
% Reduction 
8.5 
8.0 
13.4 
29·9 
The local expense(1970)for PSA is compiled from the expense schedules for 
comparative purposes. 
Local Expense s: 
Dispatchers 
Ramp personnel 
Employees benefits 
Landing fees 
Travel & incidentals 
Equipment rentals 
Fuel - equip. & starters 
Maint - equip & auto 
Station management 
Equipment rental 
Maintenance 
Furniture, fixtures & office equipment 
Total local expense 
IDcal expense = K2 (igg~) departures 
$ 100,790 
1,000,000 
1,687,850 
43,611 
9,213 
40,153 
3,123 
231,823 
2,266 
3,714 
144,855 
$3,267,398 
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For instance, for PSA with their 727 aircraft the K2 is derived as follows. 
$ . 6 8 (190 ,0°°) . 3,2 7,39 = K2. 1000 departure 
K2 3,267,398 (190) (80,379) 
3,267,398 = .214 
15,272,010 
The K3 factor for aircraft control cost is reduced approximately 15 percent. 
Thi.s reduction is taken as a function of the taxi time and related to the 
control function. The taxi time is shortened considerably at the separate 
STOL fields where the STOLstrip is located at the major hub. Taxi distance 
on an average for the STOL is 1/3 that for the CTOL. When the STOL aircraft 
operates from the CTOL airports, the CTOL and STOL taxi times are considered 
equal. The food and beverage factor (K5) is reduced because the STOL system 
is limited to the shorter routes and only beverage is served. 
The beverage portion of the total food and beverage service as shown by the 
Lockheed/Boeing Indirect Method is approximately 20 percent of the total which 
for domestic trunk airlines runs from $3.00 to $5.00 person in the coach class. 
Taking 20 percent of the average domestic food and beverage factor gives a 
factor of .16. This is raised to .20 to account for liquor service. 
The passenger handling expense (K6) is reduced 40 percent although it appears 
that PSA has a much lower factor. There may be differences in regulations 
which cause the much lower cost for PSA other than the difference in opera-
tions. Taking PSA's costs associated with passenger handling the cost per 
passenger is approximately $1.22 per passenger rather than the $3.65 chosen 
for the STOL. The PSA costs are in 1970 dollars and with inflation to 1972 
the cost is approximately $1.35. 
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PSA Passenger. Handling Costs 
Counters ahd Operations 
Space Rent & utilities 
Contract Porters & Others 
Supplies 
Reservation & Sales 
$2,776,998 
543,322 
537,315 
18,634 
2,403,322 
$6,279,581 
K6 factor for PSA = = 1.22 
Cargo Handling expense (K7) is reduced drastically. The K7 factor includes 
the cost for cargo and baggage handling. 
The STOL aircraft does not carry mail or cargo and this expense is eliminated. 
The operational concept is to have provisions for carry-on luggage except for 
special cases such as connecting passengers and persons not capable of carry-
ing their own luggage. Since the system is designed for commuter traffic 
these special cases should be minimal, and the $8 per ton (K7) is included 
for the special exceptions noted above. 
"A Study of Baggage Handling Systems" (R. H. BOde, Arthur D. Little, Inc.) 
shows that for the 13 stations sampled the average cost for baggage is $1.12 
per enplanned passenger. ($.98 labor and $.14 e~uipment.) The cost is 
broken down as follows: 
Check in cost $.21 per originating bag 
Sorting cost .17 per bag 
Loading and unloading (A/C) .26 per enplanned 
Claim area .13 per terminating bag 
Baggage loss, damage, etc. .23 per enplanned bag 
If the $1.12 cost is applied to a 727 with an average load factor of 55 per-
cent and an average baggage weight of 20 Ibs. (1 bag per person) the resulting 
cost per ton is $64/ton. This agrees with the $57.57/ton average experience 
by the 12 domestic airlines for 1971. 
The STOL system is completely separated from the CTOL system. With the carry-
on baggage concept for the STOL system where the distance from the terminal 
to the aircraft is reduced, there is no requirement for carousels, conveyors, 
or baggage personnel for unloading the aircraft, driving the carts and loading 
the carousels. 
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American's operation at LaGuardia airport f'or a 707 outbound f'light takes two 
men to load carts, two men to drive and three men to load aircraft. With the 
STOL system provided for commuter operations the carry-on baggage system 
would eliminate practically all of the baggage handling expense. 
There is no cargo expense for the STOLsystem.AII cargo expense and revenue 
is with the CTOL system. 
other cargo expense factor (K9) is reduced to 1/3 the CTOL value. This factor 
is not used for the present time with the STOL system as cargo is not carried. 
The G&A expense (KIO) is also reduced for the STOL system because of the 
austere nature of the system. 
The STOL(a) factors of Table LV are used as the nominal set of roc factors for 
STOL f'or the Phase II analysis. The other two sets of factors are used in 
special cases to indicate the economic impact on the system, for more austere 
system concepts and operational approaches. 
The IOC's obtained from the other K factors are considered as points of 
interest outside of the economical analysis for the baseline system. The roc 
data for the other K factors is presented in Paragraph 3.2.3.2 for determina-
tion of what effect they would have on the economics of the base line system. 
The set of roc curves, using the nominal STOL(a) f'actors are shown in 
Figure 279. This curve is for the purpose of' indicating how much indirect 
expense each aircraft contributes to the system w,hen their roc f'actors are 
used. The STOL(a) factors are used for the calculation of the roc for the EBF 
airplane and the CTOL factor are used for Twin, B-727, and the DC-9. The 
comparative roc's for the STOL aircrafts are provided in the Parametric 
Economic Analysis (Paragraph 3.2). 
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Figure 279. STOL vs. CTOL 
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3.l.2.3 Return-an-Investment (ROI) - The ROI's for the study are determined 
by different methods for different purposes. One method for determining the 
ROI is by a simplified formula. This formula is: 
ROI = Annual Income After Taxes + Interest K (Inve stment ) 
where annual income after taxes is (Revenue - (DOC +10C)) (I-Tax rate) 
Investment = fleet size (aircraft unit cost + spares) 
K = factors for averaging the investment cost 
The simplified method for determining the ROI is used to facilitate the 
evaluation of the numerous aircraft and system concepts and the sensitivity 
analysis. The formula shown above is used for the initial screening during 
both fhases of the study. During Phase I a preliminary estimate of the ROI 
based on the cash flow method for comparison with the method described above 
the simplified method produced ROI's that were higher than the more realistic 
cash flow method and the K factor was adjusted from 0.5 to 1.0. 
The second method of determining the ROI is by the cash flow method. This 
method produces financial information in sufficient detail that the ROI may be 
calculated from several combinations of expense or revenue elements. 
The ROI methods chosen for the evaluation of the selected systems are: 
• The CAB method as described in their Airline Financial Statistics 
Report which is in the form 
Net Income + Interest 
Average Long Term Debt + Equity 
• The discounted cash flow method as described by the following formula. 
10 
2:z (Cash Flow Sources \ 
PVD. == K = 1 
Where: 
PVD = present value of all system investment 
K = year 
i = rate of return 
The information from the cash flow analysis is used to calculate the ROI's by
 
the CAB method and the DCF/ROI for the systems described in Paragraph 3.2.3. 
The cash flow ROI is presented in two ways: 
• An average ROI over the ten year period based on a continuous 
investment for capital expenditures 
• The annual expenditures discounted to produce a discounted cash flow 
ROI; 
The cash flow model is established as follows: 
The Return-On-Investment Study is based on the total airline system rather 
than on individual aircraft. In this way, the entire system can be evaluated
. 
This study uses general airline accounting procedures in the development of 
the cash flow. The system includes a forecast of all capital expenditures, 
including ground property and facilities, passenger service facilities, 
maintenance, and fueling service facilities. 
An imaginary company is created for this study to run each system. This 
company is assumed to be an on-going entity that will continue to exist 
beyond the length of each study. It is also to be under all the same 
regulatory agencies (i.e., CAB, FAA) now governing the domestic airlines. 
The approach to the evaluation of this fictitious company is from the view-
point of an investor, either stockholder or lender. This way, investment 
options are analyzed and the optimum capital structure of the company is 
chosen in each instance. 
The company is to be in operation from the first study period. The payments 
made on the initial airplanes and other capital expenditures are assumed not 
to be borrowed, but from the company's equity base. Additional capital 
outlays are analyzed and the optimum method of financing these expenditures 
are cnosen. Present industry financing guidelines are not exceeded. All 
possible types of financing (i.e., senior and subordinated debt, equity, 
excluding leases) are investigated to maximize and fully leverage the airline's 
investment position. This gives a more realistic treatment of the airline's 
investment. For instance, if investment is all borrowings, or all equity, the 
net income would be unrealistic, which in turn affects the entire study. 
rhe net cash stream is used as a guage to measure the company's performance 
and determine the required investment needed to cover capital investments. 
Provisions are made" for the amount of investment that is not covered by 
internally generated funds, after a minimum cash balance is assumed. The 
net cash stream is developed by taking all sources that generate cash (i.e., 
net income, depreciation, deferrals) measured against all applications of 
cash (i.e., debt repayment, equipment purchases). 
The investment is the arithmetic mean of the balances of long term debt and 
equity at the end of the prior year and at the end of the current year. 
The return~on-investment is calculated for each study period using the follow-
ing computation: 
Net Income plus Interest Yearly ROI Average Long Term Debt plus Equity 
A time value of money is applied to each study period to develop a composite 
ROI for the entire study. This ROI could be related to ROI's actually 
experienced by the U.S. airline industry. 
The method for obtaining the cash flow for determining ROI" is illustrated in 
Figure 280. rhe assumptions are outlined in Table LXVII below. 
~I~ 
FLEET OPERATING OPERATING DELIVERY AIRCRAFT 
SIZE REVENUE EXPENSE SCHEDULE UNIT COST 
STRAIGHT LINE 
DEPRECIATION 
DOUBLE DECLINING 
DEPRECIATION 
DEPOSIT 
SCHEDULE 
ADDITIONAL INPUTS 
AIRLINE ACCOUNTING 
TAX CONSIDERATION 
GROUND EQUIPMENT 
FACILITY EXPANSION 
INVESTMENT 
EQUITY 
LOAN STRUCTURE 
NET CASH FLOW 
(WITH SUPPORTI NG SCHEDULES) 
RETURN ON INVESTMENT 
CAPIT ALI ZED 
INTEREST 
DELIVERY 
PAYMENT 
INCOME STATEMENT 
Figure 280. Return on Investment 
693 
TABLE LXVII. ASSUMPTIONS 
I. General 
II. 
A. No escalation assumed on equipment, revenue or expenses. 
NOTE: An attempt is made to approach real world with the ROI, 
but some bias is built in when constant dollars are 
assumed, since debt repayment does not become cheaper 
over time. . 
B. Aircraft prices are developed, based on each peculiar aircraft 
characteristic. 
C. Delivery of the aircraft assumed first quarter of each year. 
Depr~ciation Model 
A. Estimated Life 
1- Aircraft and Spares - Straight Line 12 years to 10% residual 
- Double Declining 7 years to 5% residual 
2. Ground property - Straight Line 10 years to 0% residual 
3. Facilities - Straight Line 25 years to 0% residual 
4. Pre-service - Straight Line 60 months to 0% residual 
B. Deposit Schedule 
1. Five percent of base price on execution of contract. 
2. Five 5 percent payments, spaced equally between signup and 
delivery date. The normal time span will be approximately two 
years, but will depend on quantities purchased in anyone year. 
C. Capitalized Interest 
1. Interest will be calculated on pre-delivery payments and 
included in the asset cost at the company's effective borrowing 
rate. 
D. All aircraft entering the fleet will be assumed to be bought 
rather than leased. 
TABLE LXVII. ASSUMPl'IONS (Continued) 
III. Cash Flow Model 
A. Income statement 
1. Revenue and expenses are generated by the simulation model, and 
reflect the particular economics of each aircraft. 
2. Interest costs will be applied to the operating income to 
reflect the borrowing costs. 
3. No sale of assets will be assumed during the study period. 
4. Accounting tax expense will be applied to the operating income 
and the actual income tax payment will be applied to the cash 
flow. 
5. Tax rate assumed at 48 percent. 
6. Assume no investment tax credit available. 
7. Pre-service expense - capitali.zed for accounting purposes 
and expensed for tax purposes. 
B. Balance Sheet 
1. Changes in current assets other than cash assumed to be equal 
to and in the same direction as changes in current liabilities, 
other than current portion Long Term Debt. 
2. Operating property and equipment will include aircraft, spares, 
and ground support equipment. 
3. Debt and Equity Ratio will be within industry standards. 
4. Interest rate on bank loans will be 1/5 of 1 percent over 
prime. 
5. No dividend payments on common stock are assumed. 
6. Ground property and facilities expenditures will be timed with 
aircraft introductions. 
7. Spares investment will be timed with introduction of aircraft 
into the fleet. 
C. Net Cash Flow 
1. A constant cash balance will be assumed and is part of the 
initial capitalization. 
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Figure 281 illustrates the ROJ resulting from an evaluation by the simplified 
method for the EBF, STOL and the CTOL aircraft. As in the DOC and IOC curves 
shown previously the ROI shown here is based on the average stage length and 
utilizations that these aircraft incur when they are placed in the short haul 
system. 
The ROI for the EBF, STOL aircraft is above the ROI's for the CTOL aircraft 
at 115 statute mile range but crosses the CTOL aircraft and fall below them at 
575 statute miles. This is due to the relationship between the DOC and IOC 
for the EBF airplane. Its IOC is lower than the CTOL aircraft but its DOC is 
higher and the combined cost and revenue at the longer ranges cause its ROI 
to drop off faster than the CTOL aircraft. This means that the EBF airplane 
is contributing less return-on-investment to the system at the longer ranges 
than the CTOL and should be operated at the shorter ranges to maximize the 
ROI for the short haul system. 
The complete analysis of system ROI's by the simplified method is presented 
along with the economic analysis of that airline in paragraphs 3.2.2.1, 
3.2.2.2 and 3.2.4.1. The detailed calculation of the ROI for selected systems 
by the cash flow method. is presented in paragraph 3.2.3. 
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Figure 281. STOL vs. CTOL 
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3.1.3 Operation Analysis 
The operational aspects of short-haul air operations with special reference 
to quiet STOL are considered in this section. Current operations of high 
density short haul can be seen in several sections of the country, viz., PSA 
on the west coa,st and the Eastern Air Lines Shuttle service on the east ,coast, 
to mention just two examples. Short-haul and STOL short-haul operations as 
they may be used in the, future are herein examined in an expanded syste~ de-
signed to relieve airside congestion predicted around major hubs (Section 
3.1,1); they are also examined to determine, how: to provide better service 
to the traveling public, as well as gain necessary acceptance for the idea 
of an expanding role for air travel by that portion of the population in near 
proximity to current and proposed airports. Air Traffic Control, SchedUling, 
Level of Service, arid Fare Structure are discussed briefly 'in the following 
paragraphs. 
3.1.3.1 Air Traffic Control - The heart of the National Aviation System (NAS) 
operating for short-haul transport STOL aircraft will be an air traffic con~ 
trol (ATC) center that will coordinateSTOL and CTOL traffic flow to achieve 
strategic control. Ultimate primary system goals are: 
• Automatic data processing/decision making which is automatically inter-
faced with other ATC facilities 
• Communications through two-way data link to reduce the cockpit 
workload by conveying commands and data directly between ATC and 
airborne computers and displays 
• Surveillance by radar beacon on a discrete address basis 
• General area navigation using inputs from improved VOR-DME stations 
• Microwave approach and landing guidance at the more important terminals. 
Specific information on the airborne avionic equipment and procedures corre-
sponding to these functions is given, in Section 2.8.3 of this report. 
The present third generation air traffic control system is scheduled to be 
improved or upgraded during the next twelve years. Phase I of the upgrading 
process includes several objectives that are not dependent on the development 
of new hardware subsystems. These objectives can be achieved by the implemen-
tation of developments that are either near completion or are well underway 
such that long lead times are unnecessary. 
By 1975, the control of medium- and high-density air traffic will be supported 
by semi-automation of a significant portion of the handling and display of 
flight plans, surveillance, and flight progress data required by the con-
troller to perform his tasks. In Phase I, the principal dependence for sur-
veillance data will have shifted completely from radar to ATC radar beacon 
system (ATCRBS) with expanded use of the 4096-code, Mode 3/A transponder with 
Mode C automatic altitude reporting. All existing ATCRBS decoders will have 
been changed to permit the handling of altitude data. Primary radars will 
continue to be used, augmented by the beacon system to provide surveillance 
on those aircraft not yet transponder-equipped, and for weather surveillance. 
Phase II of the upgrading process is mostly involved with the discrete address 
beacon system (DABS) and the Microwave landing system (MLS). Moreover, since 
DABS is so important to several of the advanced objectives, Phase II com-
mences with the beginning of its deployment. 
Positive control airspace for enroute traffic will be lowered frorr. 18,000 
(5500 m) to 10,000 feet (3000 m) Over about one-fourth of coterminous United 
States (CONUS), containing approximately 65 percent of the total air traffic. 
The proposed effective date is 1 July 1974. The base of certain controlled 
low-altitude airways in the eastern half of CONUS and between San Diego and 
San Francisco will be 1200 feet (370 m) above ground level (AGL). 
Automated Radar Terminal System (ARTS-III) facilities will provide the follow-
. ing capabilities: 
• Automatic radar tracking at 59 to 62 installations, with 32 of the 
highest-density areas completed by the end of 1975 
• Automated metering-and-spacing programs will have been completed for 
the 21 high-density TeA's (Terminal Control Area) by the end of 1975 
• Automated presentation of flight-progress strips at 11 high-density 
terminals by the end of 1977. 
NAS enroute facilities will provide the following: 
• Initial automation will consist of accepting and storing flight plans, 
printing and distributing flight strips, and updating flight data 
• Automatic tracking, alphanumerics display, and automatic radar hand-
offs should be in operation by the end of 1976 
• National flow control should be in operation by the end of 1978. 
High Capacity ATC ~ A concise description of the planned progress toward a 
high capacity ATC is given in FAA Report FAA-ED-Ol-lA, Concepts, Design and 
Description for the Upgraded Third .Generation Air Traffic Control System, 
August 1972, prepared by the MITRE Corporation. Table LXVIII, from the 
MITRE report is shawn for the purpose of summarizing the planned upgrading 
process. Figure 282, from the FAA report, sketches the upgraded third gener-
ation ATC system for a long-distance flight, but is representative of short-
haul STOL flights in high-density areas. Figure 283, from the same FAA 
report, depicts parallel runway operations, which is representative of a 
mixed STOL/CTOL environment with either shared runway use or segregated 
(dedicated STOL) runway operations. 
An analysis has been perforrnedby Lockheed ("Avionic Systems for Advanced 
Design," LR 25528, 15 Dec. 1972) to determine representative performance 
comparisons of the various common system and candidate radio navaids in the 
terminal area. Navaid data will be used·by the area navigation (RNAV) com-
puter to direct the aircraft along three-dimensional routes with specific 
time/position combinations (4D) as directed by ATC. Determinations have 
been made of the collision probabilities for aircraft on parallel paths, and 
of the landing capacities of STOL runways. Analysis parameters are shown 
in Table LXIX, and the accuracies of several types of navaids are listed in 
Table LXX from the above report. 
Figure 284 shows the terminal area risk of collision versus the radio navaids. 
Terminal (or navaid) distances-from-aircraft-positions are 10, 5, and 2 miles 
(16,8 and 3. km). The lateral flight path spacing is 5,000 ft (150 m). 
Also depicted are the comparative results of using analog and digital RNAV. 
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TAB LE LXVIII. ATe SYSTEM GENERATIONS* 
SECOND THIRD 
DEPLOYMENT YEARS 1950-1970 1971-1975 
NAVIGATION & LANDING 
SYSTEMS 
Airborne Point-to-Point Same plus some a rea 
navigation 
Ground stations VORl DME /UCAN Same plus more 
accurate VOR 
Landing and Termina 1 VHF ILS (Category II) Same plus limi ted 
~f~:gY~le~fm a~'sf5l 
AIRPORTS 
Runway Opera tions Parallel ILS (5000 ft Same 
Ground Guidance and Ai rport surface Initial Auto~ted 
Control detection equi pment ~~~~~~i 1Ig¥g~ Traffic 
f------
SURVEILLANCE 
Matn surveillance Radar Beacon (4096 code for 
alti tude and identity) 
Ba~kup surveillance Beacon (64 code) Radar 
f------=-:-
AIR-GROUND 
COMMUNICATIONS VHF/UHF Voice Same Main communications 
Backup communications 
Ground None Backup emerg~ncy 
communications (BUEC) 
Airborne Emergency Beacon Code Same 
DATA PROCESSING AND 
CONTROL 
Flow Control Decentralized Centralized-manual 
Clearance processing Manual Simplified manual 
procedure 
Separation & Sequencing Manual Automated aids to 
controller 
Metering & Spacing Manual,when performed Same 
(precise time 
scheduling) 
GROUND-GROUND Manual Switching Automated Line and 
COMMUNICATIONS Message Switching 
Intrafacility Voice Via controller display 
or voice 
InterfacUity Voice + TTY 
--
D.igital + Voice 
OCEANIC NAV & ATC 
Surveillance Pilot r'eports-voice Same 
CommUnications HF voice (non-ATC) Same plus some 
dedicated VHF 
Control Manual Manual-some computer 
aids 
Navigation Self-contained air- Inertial pll,lS 
borne plus LORAN LORAN/ OMEGA 
FLIGHT S·ERVICES Manual . Manual-reconfigured 
* Source: MITRE Report FAA-ED-Ol-lA 
UPGRADED THIRD 
PHASE I PHASE \I 
1976-1978 1979-1985 
More area navigation Same 
applications 
Same Options include wide area 
~~~' (~~~=~n~r o~i~~:~w~~~acit 
Same plus initial MLS Increased numbers of 
MLS runways 
Dual lane runways Precision MLS approaches to 
closed-spaced parallel 
runways (2500 ft) 
~mproved Automated AGTC Comprehensive Automated AGTC 
Same Discrete Address Beacon 
System (DABS) introduced 
Same Same 
Same DABS data link and VHf/UHF 
Voice 
Same Same 
Same UHF/VHF Voice 
I Centralized-automated Centra lized -automated 
I Automatic Coordination ~~~~~~\CD~~~iII~t via I and Generation 
Automated conflict Autom(ltic safety commands via 
detection & reso lution data link: 1PC to VFR 
Ate to IFR 
Automated-voice control Automated - data link control 
Same Same 
Same Same 
Same Same 
Same plus some Automatic reports via data 
automatic reports link/satellite surveillance 
Same Same plus ''Lu band data link 
and voice via satellite 
More computer aids to Same 
controller 
Same • Same 
i 
. Automa ted aids to FSS Pilot self-service automation 
specialists (flight plan filing & 
briefing) 
I 
I 
I 
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TABLE LXIX. ANALYSIS PARAMETERS 
PARAMETER 
ACCEPTABLE PROBABILITY OF COLLISION 
ACCEPTABLE PROBABILITY OF GO-AROUND 
FLIGHT TECHNICAL ERROR (LONGITUDINAL, 
LANDING APPROACH) 
PRESENT (TYPICAL) 
MANUAL THROTTLE (IMPROVED) 
AUTO THROTTLE 
AUTO SPEED BRAKES 
TIME ON RUNWAY (CONVENTIONAL AIRLINERS) 
PRESENT 
FUTURE (IMPROVED) 
TYPICAL STOL AIRCRAFT SIZE 
VALUE 
(TIME DATA ARE ONE-SIGMA) 
10-7 
10-2 
30 SEC 
15 SEC 
4 SEC 
1 SEC 
60 SEC 
40 SEC 
100 SEC 
TABLE LXX. NAVAID ACCURACIES 
SYSTEM 
VOR 
DVOR 
DME 
P-DME 
D,ECCA 
LORAN C 
OMEGA 
NAV SAT 
MLS (AZ) 
MLS (DME) 
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ONE-SIGMA ERROR, FEET 
(METER) UNLESS OTHERWISE 
STATED 
1.4° 
0.40 
850 (260) 
150 (50) 
300 (90) 
300 (90) 
1000 (300) 
100 (30) 
0.05 0 
20 (6) 
w w w w <{ U <{ ~ V) ~ ~ ~ ~ u ~ ...J 0 0 0 0 u Z w V) ~ ~ I ~ I W <{ ~ ~ a.. ~ 0 ~ 0 ~ ~ 0 0 z 
> 0 0 ~ ...J 
> 0 0 I a.. 
-..::J 
0 Figure 284. Terminal Collision vs. Navaids, Spacing - 5000 ft (460 m) \J1 
Source: Lockheed Report LR 25528 
',1 
The !lO!l in the risk of collision scale provides a data cut-off. Any data 
value less than 10-12 is considered O. The same type of analysis for lateral 
flight path spacing of 2,500 ft (760 m) yields similar results except that 
both Decca and LORAN C are unacceptable. It is not intended that collision 
avoidance be performed using radio navaids, only, since these results are 
based on Gaussian distribution !ltails!l which are not necessarily reliable. 
The analysis does indicate, however, the extent to which ATC surveillance 
must be exercised to perform this function. 
Terminal Area ATC - It is especially true since the advent of area navigation 
that the terminal is the region of. greatest air traffic congestion since the 
useable airspace enroute is so much greater. The aircraft landing/take-off 
rate and expected delay with a given amount of congestion can be calculated 
from a classic queueing model. The terminal queueing organization used in 
this analysis is depicted in Figure 285. Although the FAA does not use this 
type of organization, it is adequate to determine the effect on maximum run-
way capacity due to various avionic system performances. 
To utilize the unique capability of STOL, approaching (or departing) aircraft 
can come from any direction toward the approach gate instead of following the 
more usual common initial approach path. The arcs shown in the figure repre-
sent regular intervals from the approach gate. Only one aircraft occupies a 
given spacing arc regardless of how many approach paths are used and only 
one aircraft is located at a given distance from the approach gate at any 
given time. In practice these arcs migrate, i.e., the aircraft fly, toward 
the approach gate according to an ATC-directed time/distance schedule. Dis-
tance between adjacent spacing arcs would be adjusted according to the traffic 
density, but would never be made less than the minimum spacing consistent with 
an appropriate go-around probability, e.g., 10-3 . If more than that amount 
of traffic was attempting to enter the queue, it would have to be placed in. 
a holding pattern which would tend to perpetuate the present types of delays 
and congestions. 
FINAL APPROACH PATH 
O-AIRCRAFT 
Figure 285. Terminal Queuing Organization 
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In any case, this method of terminal queueing organization will result in the 
maximum utilization rate of the runway for a given go-around probability, 
assuming the use of a given type of radio navaid. Of course, this also assumes 
that aircraft in the terminal area are flown at the same speed. This is a 
must for maximum efficiency and minimum congestion in a manner comparable to 
a group of cars in a given lane of a freeway, 
Any of the position fixing radio aids may be used. If the navaid is VOR/DME, 
then it should be located at the approach gate. In this case, the angular 
accuracy of the VOR is easily adequate; the accuracy of greatest consequence 
is that of the DME. Aircraft arriving at the outer limits of the terminal 
area may not be synchronized in time/distance with the spacing arc assigned 
to them. 
Assuming that the error is only a fraction of an arc space, this difference 
can quickly be removed by adjusting the speed accordingly. Thus, at the outer 
limits of the terminal area, angular spacing provides collision avoidance 
safety. But, as the aircraft proceed toward the approach gate and become 
well synchronized with their respective arcs, the arc spacing, itself, 
provides adequate collision avoidance capability. 
The following additional observations can be made regarding the terminal 
queueing organization of Figure 285. 
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• Aircraft speed along the approach paths could be permitted to be dis-
similar, but spacing would be difficult to control --- both longitudi-
nal for landing, and lateral for collision avoidance as the aircraft 
travel toward the approach gate 
• The distance between spacing arcs can be dissimilar by assignment 
according to the individual spacing accuracy, i.e., the longitudinal 
time/distance capability of each individual aircraft to maintain a 
go-around probability of 0.001. 
• Time/distance (speed) control enroute will result in proper feeding 
of the terminal queue. Early longitudinal errors in the terminal area 
will be due to the lower order of accuracy associated with the enroute 
part of the flight. 
For the terminal longitudinal spacing analysis, the approach speed will be 
assumed to be 80 knots (148 km/hr). The FAA has stated that ultimately the 
time on the runway of CTOL jet airliners will be reduced to 40 seconds. It 
is estimated that a STOL aircraft with an 80 knot (148 km/hr) approach speed 
should be able to reduce this time to 20 seconds, assuming the same type of 
modern airport design including high speed turnoffs as postulated by the FAA. 
Figure 286 shows the approach spacing versus the radio navaids for an 80 knot 
(148 km/hr) approach speed and a runway time of 20 seconds. The landing 
approach spacing is shown in both feet and in seconds. Also shown in the 
number of aircraft landed per minute. The most significant means of increas-
ing the landing rate is to decrease the time on the runway. This parameter 
leads directly to the equivalent approach path distance at a given approach 
speed, which is the lower limit for the approach path spacing. 
The next most significant means of increasing the landing rate is to decrease 
the flight technical error. Reducing this parameter to about 1 second of 
time through the use of automatic throttle control and automatic speed brakes 
is recommended. The mose accurate navaids evaluated are P-DME, Nav Sat, and 
MLS (DME portion). The use of these systems results in a fairly close 
approach to the lower limit of approach path spacing, with very little dif-
ference between the use of analog and digital RNAV. 
This analysis is compatible with the assumptions used in Section 3.1.1 for 
the PANCAP analysis. From the studies of MITRE and FAA as well as this short 
analysis, it is believed that the area navigation and interface to the land-
ing phase of ATC can be accomplished in the most congested hubs (NYC for 
example) in the 1980-90 time period with a good degree of certainty. There-
fore, this study deals more in-depth with the runway availability problem 
vs land space in the congested hub areas. 
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3.1.3.2 Scheduling - The time tables of most of the major carriers change 
monthly. Several times a year, with the turn of the seasons, these changes 
are quite significant. For any given time table, a plan for assigning specific 
aircraft to that time table must be developed to show which aircraft will fly 
which specific flights on each day of the month.. Many constraints are involved 
in developing such a routing schedule. Sufficient time must be allowed between 
the completion of one flight and the start of the next, so that the plane can 
be serviced and the cabin made ready for the new complement of passengers. 
Each plane must undergo specified maintenance checks within a certain number 
of flying hours of the last such check, and thus the plane must be positioned 
at a maintenance base where the check can be performed before the time limit 
on the number of flying hours has been used up. Moreover there must be some 
flexibility in this type of plan, to allow for the possibility of unplanned 
delays during the actual flying of the schedule. Within these constraints the 
objective is to get the maximum planned utilization from the fleet. A specific 
quantitative objective is to maximize the average number of hours between 
service checks of all kinds; or perhaps even more to the point, to minimize 
the number of aircraft planned to fly the schedule. If a scheduling technique 
can reduce the number of aircraft needed to fly the schedule by just one plane, 
that additional aircraft is available for charter flights or to be used as a 
spare if need arises so that the routings of the other aircraft will not be 
disrupted. In practice the actual routings are never quite the same as the 
planned ones because of the need for ad hoc changes throughout the month. 
But it is nonetheless essential to start with a good routing plan to be 
followed as closely as possible. 
11 no airline has a really complete solution to the routing problem, but 
some have implemented computer-based techniques which can provide the schedule 
planners with a set of routings for a fixed time table to be used as a plann-
ing guide. The essential difference between the human planner and the computer 
program is that the former has the option to change the time table for a few 
~inutes here and there in order to make the scheduling process easier. It is 
not easy to program this kind of decision making. Solutions for the routing 
problem have been based upon computer simulation (although in this latter 
case the technique is not an optimizing one)."l 
Economic evaluation of the aircraft concepts are extremely sensitive to the 
characteristics of an airline schedule and its impact on fleet size and mix 
and operational parameters, such as util~ation. The current nonexistence of 
scheduling algorithms which generate optimized schedules complicates the 
evaluation process since bias introduced as the result of scheduling technique 
is difficult to determine. The Lockheed approach is to treat parametrically 
the impact of scheduling on the short haul airline system rather than the 
schedule itself. In this manner, complete control is exercised over the 
analysis and results more precisely interpreted. 
utilization, number of departures, and average flight segment length have been 
determined to be the system operational variables most directly related to the 
scheduling process, and are the prime variables to be treated parametrically 
in the economic analysis. 
3.1.3.3 Level of Service - A major issue in determining the performance or 
impact of any transportation system is the quality or level of service pro-
vided the user. Level of service may be expressed in terms such as comfort 
convenience, frequency of service, choice of destination, accessibility and 
tariff (as compared to other modes of transportation). While comfort is 
primarily a subjective or qualitative judgment, certain standards can be 
applied which are translated into discreet quantitative measures of performance 
(see Section 2.7). Convenience, accessibility, and frequency of service are 
closely related to the distribution of travel destination requirements. 
lMarvin Rothstein, Operations Research in the Airlines, University of Connecti-
cut, presented at the 1972 Joint Conference of the Operations Research Society 
of America, Institute of Management Sciences and American Institute of 
Industrial Engineers, November 10, 1972. 
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Tariff is expressed in terms of total trip cost and is meaningful only when 
compared to alternate choice modes of travel. 
The determination of the proper level of service to be offered by a STOL 
short-haul air transportation system (whether it be a new, wholly separate 
system, or part of a larger air transportation system) is a difficult and 
intriguing problem. Historically, the air passenger has been a relatively 
I1pampered1f traveler - with a great deal of airline resources being committed 
to providing him with the maximum of amenities (food, beverage, entertainment, 
comfortable and aesthetic seating). There are two basic factors which tend 
to drive the airlines toward providing and increasing these benefits: 
competition and public attitudes. Competition among airlines is fierce, 
and complicated by the fact that for the most part there are no major differ-
ences among airlines in terms of the equipment they fly or the fares that 
they charge. 
The primary means of competition are consumer identity (through promotion) 
and consumer appeal (through amenities). Competition has led to airline 
decisions such as lounges, live in-flight entertainment, improved and expanded 
food service (with multi-choice entrees, etc.), increased seat room and leg-
space (in first class and coach) and many other amenities at no extra charge 
to the passenger. While it is not expected that competition among airlines 
will drive them toward an extreme position with respect to such services on 
short-haul flights, it shoUld be recognized that some minimum level of service 
must be maintained from a competitive point of view. 
The second factor forcing the airlines to provide certain amenities to the 
passenger is public attitude - specifically, the minimum service the public 
expects for the apparent premium cost of air travel (e.g., clean, attractive, 
comfortable surroundings, and on-time operations). Furthermore, the public 
has been conditioned by the airlines to expect amenities such as food and 
beverage service and this conditioning process has only been strengthened 
by recent trends in airline service. 
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The problem is to determine the proper level of service to offer the short-
haul air traveler - somewhere between the extremes of no amenities and the 
current extravagance. The following paragraphs discuss some of the major 
issues with respect to the level of service for short haul air transportation. 
Food and Beverage Service - It is not unreasonable to expect that the airlines 
would continue to offer beverage service (including coffee, soft drinks, 
alcholic beverages, etc.) on a short-haul system since this is a relatively low 
cost item and has high customer appeal. Food service, on the other hand, 
mayor may not be continued or offered due to its high cost and questionable 
appeal. The justification for meal service is based on several factors: 
• In-flight meal service may represent a time-savings for the air 
traveler (i.e., meal consumption time overlays travel time) 
• Meal service during the flight is a form of entertainment or occupa-
tion which tends to reduce travel boredom or perhaps travel fatigue 
for the passenger (i.e., time seems to travel faster) 
• There is an apparent cost savings to the passenger in terms of 
having to purchase an equivalent meal elsewhere (this is especially 
true for business travel in which the company purchases the ticket 
rather than the traveler). 
There are several alternatives available to the airlines with respect to 
food (meal) service: 
1. Eliminate food service all together 
2. Provide in-flight snack service only 
3. Provide full meal service 
4. Move the food service off the aircraft and into the terminal (i.e., 
provide snacks at the boarding area). 
The choice of alternatives is dependent on the context within which the 
decision must be made (e.g., what do the customers require or expect, or 
what is the competition doing?) In the economic analyses (Section 3.2), 
Lockheed has considered the full range of possibilities, and calculated 
system IOC's on the basis of no food service, limited food service, and full 
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food service. Alternatives 2 and 4, however, seem to be the most promising 
in terms of striking a balance between the economic penalty of food service, 
and the customer and competitive factors which favor such service. Airlines, 
such as Eastern (on its New York Shuttle), currently are providing boarding 
area snack service, and limited in-flight snack service, and limited in-flight 
snack service is common on stage lengths less than 300 miles on many airlines 
(perhaps more so in first class sections). 
Baggage Handling - The idea of carry-on baggage or at least baggage carried 
to the aircraft by the passenger has been a popular theme of short-haul air 
transportation studies. The concept has been presented as a means of reduc-
ing indirect operating costs through reduction of personnel and equipment 
requirements for baggage handling, and was most popular when STOL carried the 
connotation of downtown-to-downtown air service, primarily for business 
travel. The concept is based on the premise that the average passenger on 
this system carries little or no baggage, and that he is willing to carry the 
baggage to the aircraft if given a choice. It is, however, questionable 
whether the concept of carry-on baggage represents a true cost savings, even 
if the premise is correct. Queues at or on the aircraft resulting from 
passengers searching for baggage, inefficient passenger storage of baggage, 
and confusion over similar appearing bags may extend boarding/off boarding 
time, enroute stop time, and turnaround time. This might create potentially 
greater costs than those saved at the terminal through elimination (reduction) 
of paggage handling personnel and facilities, and rob the STOL system of its 
greatest attribute, savings in trip time for the traveler. 
The problems of connecting travel tend to further complicate the issue and 
argue against carry-on baggage if efficient transfer of baggage from one air-
craft to the next is to be accomplished in a timely manner. 
The problem of security is also at issue when suggesting that passengers 
carry their baggage to the aircraft. The current trend, if it continues, 
points towards the elimination of carry-on baggage altogether and toward 
even greater airline control over baggage. 
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For the above reasons, Lockheed does not expect that carry-on baggage concepts 
will be used by the airlines as a means of reducing IOC's, and hence reflects 
no savings in the nominal case of the economic analysis (Section 3.2). 
Parametric cases in which reduced IOC's are postulated have been included in 
the analysis in order to be complete in the evaluation of STOL concepts. 
Frequency of Service/Area Coverage - The development of regional or national 
short-haul air transportation systems (whether based on new or existing air-
line systems) which offer consistently high levels of service throughout the 
region and between all city-pairs has been hampered by the relatively high 
cost of airplane operations over short stage lengths and the low-to-medium 
traffic density that characterizes most of the nation's short-haUl routes. 
In essence, short-haul air transportation represents high risk and high cost 
to the nation's airlines. Major technological developments in aircraft and 
engine design which offer the potential for reduced operating cost are not 
forthcoming. In fact, with the current emphasis on reducing noise and 
pollution, airplane operating costs are likely to increase, and this increase 
will be felt especially over the shorter stage lengths. 
If short-haul air transportation is to become economically viable, then 
analysts must look to the basic operations and structure of airlines rather 
than technology alone to reduce the economic risk of short haul operations. 
It has been said that airline systems are the product of compromise, both in 
terms of internal operations and in terms of the airlines' relationship with 
its environment. Airline planners are faced with the problem of providing the 
maximum service to the public (maximum service being defined in terms of 
frequency of service, route network diversity and area coverage, fare, comfort, 
convenience, etc.) while insuring maximum return on investment to the airline: 
these requirements generally being in conflict. The general approach to solv-
ing the airlines' dilemma has been "to offer the maximum service on only the 
most profitable routes" - a compromise at best. 
It is unrealistic to assume or predict that airlines on their own initiative 
will operate in such a way as to reduce profit (ROI) solely to fulfill some 
ill-defined moral obligation to provide maximum service to all the public. 
If the airlines are to be persuaded to increase service, especially in terms 
of increased frequency of service between short-haul city-pairs having low-
to-medium density traffic; then ways must be found to make such service 
profitable or significantly less risky. The immediate and perhaps most 
obvious solution is to increase revenue, whether through subsidy or increased 
fare. Neither of these approaches, however, is reasonable since in effect 
the burden has only been shifted and not removed. 
An approach exists, route and schedule complexing, which offers the potential 
of creating airline route networks which offer extensive regional (area) 
coverage and high frequency of service between virtually all city-pairs in 
the network, and which generates high traffic density on virtually all flight 
segments. 
Simply stated the complexing approach is to establish strategically located 
air terminals through which all traffic is channeled and redistributed. 
Figure 287 shows how this approach is applied. As can be seen in Figure 287a 
the route network (without a complex) consists of 16 segments, and assuming 
a minimum frequency of service requirement of four round trips per day, 
requires a total of 128 flights per day. The route network having a complex, 
C, (as depicted in Figure 287b has only eight route segments (e.g., Bl to C, 
B2 to C, C to Al , C to A3 , etc.) and, assuming the same minimum service re-
quirement, requires only 64 flights per day. An even greater reduction in 
the number of flights is realized when an existing terminal is converted to 
a complex, as in Figure 287c, resulting in a requirement for only 56 flights 
per day. 
Some of the apparent advantages in route and scheduling complexing are: 
• Simplified route networks 
• Reduced flight and fleet size requirements 
• High frequency of service at a given load factor 
• Maximum customer flexibility (due to high frequency of service 
between the complex and other airports in the network) 
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• Economic development of community around complex terminal 
Some of the apparent disadvantages of complexing are: 
• Peaking of traffic through the complex at various times of day 
and its inherent problems of personnel and resource management. 
• Passenger control and information systems at the comples. 
• 'Baggage handling at the complex. 
• Space requirements for aircraft and passengers at the complex due to 
peaking. 
• Noise and pollution around complex due to high traffic volume. 
Fare - Another popular theme of past STOL studies has been the concept that 
passengers on a STOL short-haul air transportation system could be charged a 
premium (higher) fare; thus offsetting partially the higher costs of STOL 
operations. Justification was based on the expected significant time-savings 
such a system could offer the traveler. Again, this concept (increased fares) 
was premised on downtown (city center) STOLports which did offer potential 
time-savings to the customer. In the current study, however, in which exist-
ing major airports are used, it is not expected that the passenger will realize 
significant time savings (as compared to other none STOL air systems). The 
introduction of STOL service will yield benefits to the total air system in 
terms of airport capacity increases and congestion relief and, therefore, 
should not be expected to require a premium fare. It is premised, that the 
passenger on a STOL system would pay the same fare as on a non-STOL system. 
3.1.3.4 Fare structure - The basic fare structure assumed for the economic 
analysis is the recommended CAB Phase 9 fare: $12 + o.o'628/s.mi. Figure 288 
presents fare as a function of distance. This fare is assumed for both STOL 
and CTOL as well as for both short haul and long haul. First class fares, 
when applicable, are equal to the above coach rate multiplied by 1.3 
(consistent with current practice). 
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3.2 .PARAMETB1:C. ECONOMTC ANALYSTS 
The purpose of the parametric economic analysis is to determine the economic 
viability and acceptability of introducing STOL aircraft into short-haul air 
transportation systems and to provide comparative economic data for each 
candidate STOL aircraft for eventual selection of preferred concepts and 
technologies. 
The fundamental philosophy upon which the Lockheed economic analysis, and, 
in fact, the total study of quiet turbofan STOL aircraft for short-haul 
transportation, is based is that the ultimate success and economic viability 
of the candidate STOL concepts will depend on their integration into existing 
airline fleets rather than new specialized STOL airlines, and that evaluation 
of these concepts is only valid within the context of real world airline 
systems having mixed CTOL/STOL fleets serving long and short haul routes with 
high-to low-density traffic. One possible exception to this philosophy may 
be the assumption that all short-haul may be carried by a consortium of the 
major trunks with no competttion. Such a situation could conceivably be 
legislated in the public interest and would result in the minimum cost case 
for short-haul. While this concept is both intriguing and, theoretically, 
economically attractive, it is not considered to be a practical or likely 
alternative, especially within the 1980 to 1990 time frame, and is not 
treated within the scope of the current study. 
The parametric economic analysis of potential STOL short-haul air transporta-
tion systems consist of three basic analyses: 
1. Airline economic simulation - in which the candidate STOL aircraft 
are introduced into representative mixed airline fleets, and 
airline operations simulated using the Short-Haul System Simulation 
Model (an extension of the Lockheed Airline System Simulation 
computer model). 
2. System sensitivity analysis - in which STOL aircraft economic 
sensitivities are measured for variations to operational and 
scenario-related factors 
3. Discounted cash flow ROI analysis - to provide real world economic 
measures of STOL performance. 
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The following paragraphs describe in detail the Lockheed approach to the 
economic analysis and present the results and conclusions. 
3.2.1 Airline System Simulation 
The parametric economic analysis is designed to evaluate each of the candidate 
aircraft concepts selected in Phase I in terms of its operational economic 
performance in real world scenarios. In order to insure maximum real world 
considerations, Lockheed has simulated and evaluated the introduction of the 
candidate STOL concepts into actual airline systems. Allegheny Airlines 
and Eastern Air Lines have been selected as the test airlines. In order that 
the results. of the study have the greatest utility, forecasts of the airline 
fleet mix, route structure, and route authorities have been desensitized so 
that proprietary data have been eliminated through consideration of the 
following ground rules: 
• Route authorities have been frozen at those reported in liThe Book 
of Official CAB Airline Route Maps and Airport - Airport Mileages, t1 
20th Edition, 30 June 1972, Airline Tariff Publishers, Inc. 
• Fleet sizes at current levels are used to form a base for projection 
with variation allowed where necessary to account for realistic 
adjustments in future aircraft equipment and fleet mix. 
• CTOL short-haul aircraft available to the airlines in the 1980-1990 
time frame are: 
o Wide-bodied trijets 
o Wide-bodied twin 
o 727 - 200 
o DC-9 - 30 
• Fleet mix projections will be representative and indicate reasonable 
trends. Actual airline projections will not be used, as these are 
highly propriety. 
Although the 1980-1990 projections of the t~st airlines were developed in 
close cooperation with Allegheny and Eastern" they are to be considered as 
representative only, and do not commit either airline to a specific course 
of action. 
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3.2.1.1 Eastern Air Lines - The selection of Eastern Air Lines as one of 
the test airlines for the simulated introduction of STOL aircraft was based 
on the following factors: 
• Eastern is representative of major trunk airlines with respect 
to its wide variation of route lengths and traffic densities, and 
the aircraft mix which comprizes its fleet 
• Eastern has extensive service in the Northeast Corridor and to the 
congested airports described in Section 3.1.1 
• Eastern provides extensive service to the Southeast (with its high 
rate of traffic growth) and has a major complex through Atlanta 
• Eastern has sponsored, participated in, and conducted numerous 
related STOL studies, and is known throughout the industry as an 
aggressive and innovative airline. 
Figures 289 through 292 present the Eastern route authority as published in 
. "The Book of Official CAB Airline Route Maps and Airport-Airport Mileages," 
20TH Edition, 30 June 1972, Airline Tariff Publishers, Inc .. Routes 5,6, 
and 10 (Figures 290, 291 and 292 respective~) form the basis for the short-
haul Eastern subsystem in which the STOL aircraft concepts are introduced. 
Origin-Destination (O-D) traffic data for the Eastern route network is based 
on Table 10 of the "Origin-Destination Survey of Airline Passenger Traffic, If 
Volume IV-2-7, Second Quarter, 1971, Civil Aeronautic Board and includes 
only on-line local travel. Connecting travel has not been included in the 
data base due to the lack of complete data, and because it is felt that a 
STOL short-haul air transportation system must be based on service to true 
O-D (local) travel. (While connecting travel has not been included in the 
demand base, the problems of serving connecting travel and the interface with 
long haul or CTOL systems have been addressed throughout the study.) 
Extrapolation of the data base from 1971 to the 1980-1990 time frame was 
accomplished using the factors (growth rates) as presented in Table LXXI. 
These gro~h rates were developed and are used by Lockheed fleet planners 
for the analysis of future airline aircraft and fleet requirements, and have 
been used on numerous studies for customer airlines (including Eastern). 
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TABLE LXXI. EASTERN AIR LINE DEMAND GROWTH FACTORS 
DEMAND GROWTH FACTORS EQUIVALENT 
COMPOUNDED 
REGION 1980 1985 1990 GROWTH RATE 
NE Corridor 1.71 2.19 2.76 5.5% 
FLA - ATL - SE I 
NY ~ MidW 2.17 3.15 4.44 8·00 
l'JE - FLA 
MidW - FLA I 
SE ~ ATL 2.35 3.52 5.13 8.9% 
MidW - ATL 2.50 3.80 5.58 9.6% 
ATL - TEX } 2.55 3·92 5.81 9.8% TEX -FLA 
NE - ATL 2.65 4.08 6.12 10.2% 
NE - TEX 2.70 4.24 6.48 10.5% 
Semi Transcon 2.85 4.58 7.19 11.0% 
Based on the results of the demand analysis of the Eastern network, certain 
O-D pairs were eliminated due to extremely low traffic densities, so that a 
simplified network of O-D city pairs was generated and is presented in 
Figure 293. Note that Figure 293 shows the city-pairs (O-D's) that are 
served and that the connecting lines do not represent routes. Table LXXII 
presents the actual routes that comprise the representative route network 
into which STOL is introduced. 
The fleet that is postulated for Eastern in the 1980-1990 time frame is 
composed of: 
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Figure 293. Eastern Air Line Short Haul Subsystem 
729 
TABLE LXXII. EASTERN AIR LINES SHORT HAUL SUBSYSTEM ROUTES * 
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ATl ell RIC CHI ATl TPA ~iCC CLT" """"" ----RT'C-
ATt-GSP' , ---"CFfJr""" ChI ATl MIA MIA ell WAS 
Arl ClI STl lND CHI MSP MIA Cll Phl 
ATl PHl " INt;--- A 1" C---"--' "1tTC-U-- r-ilA ClT ,RIC 
ATl WAS NYC" INL ATl TPA MIA ell RDU 
All \-1 AS BOS IND All MIA Pbl DAb CLl ,WAS 
GSO RIC WAS SDF CHI t-"SP " -P'Dr-crr-----NYC" 
"("CT" " .. ---"----"'"'"-Ct"E-- $GF 1>,1 l Mea NYC CLT TPA 
" ClT DTT SOF A"j l TPA PHl Cll lPA 
ClT STL -$OF"-'ATt ' ... - '"--"lIn-~""- BUF PIT CLl 
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80S bDl NYC -, BUF PIT ell MIA All STl 
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BOS WAS CLI JAX All -c"S"G""m-wr""-~1:."'-
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STl S[)F WAS CMH elT MIA, '"nL-TP~ FLt-
-C~----WAS-"- ClT elT TPA All MEM 
BOS NYC ell Ml.O, OTT Cll MIA ATl MSY 
BOS NYC Cll DAB GSO Mca All TPA BOS NYC Ct..,T TPA 
, MSY TPA Fll 
BOS NYC 
..... _. __ ._---
* Cities are listed by CAB City/airport codes 
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• Wide-bodied trijet (L-10ll) 
• Wide-bodied Twin 
• B727-200 (through 1985) 
• STOL (available 1981) 
It is assumed that the L-IOll would not be assigned to the Eastern subsystem 
as described above for the purpose of carrying local O-D passengers. (This 
assumption has been made solely to simplify the analysis and may not truely 
represent actual airline policy. It is felt, however, that this assumption 
does not have significant impact' on the overall results of the study). 
Table LXXIII presents the design and performance characteristics of the wide 
bodied Twin and the B727-200. Engine costs of the Twin have been increased 
by 50 percent and the B727 by 100 percent to account for the cost of quieting 
to FAR 36-10 EPNdB; appropriate increases in engine performance (thrust) also 
have been postulated. These increases in engine cost have been reviewed by 
airline consultants, and are evaluated in terms of system sensitivity in 
Section 3.2.2. 
The Lockheed Short-Haul System Simulation computer model (described in Sec-
tion 1.3.5) is used to simUlate airline operations on the Eastern short haul 
network. Seventeen basic sets of simUlations were performed; each set con-
sisting of five runs: 
1. 1980 , no STOL 
2. 1985, no STOL 
3. 1985, with STOL 
4. 1990, no STOL, no 727's 
5. 1990, with STOL, no 727's 
The seventeen sets of runs are defined in Table LXXIV and the results of 
the simUlations are presented at the end of this section in Table LXXX 
through XCVII. 
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TABLE LXXIII. EASTERN AIR LINE "FLEET" 
AIRCRAFT STOl * TWIN 727 
PAXCAP 148 205 127 
OWE 97,531 168,000 99,000 
WGROSS 146,669 276,000 190,000 
CFA 10,243,432 14,700,000 8,840,000 
PA 6,373,406 11,400,000 5,960,000 
PE 3,870,026 3,300,000 2,880,000 
WA 82,327 141,000 87,000 
TSlS 20,327 45,000 18,000 
XNENG 4 2 3 
TB@ 250 S.MI 0,755 0.797 0,796 
FB@ 250 S.MI 9,095 11,285 7,717 
DOC@ 250 S.MI 2.489 2.150 2,396 
* EBF (1. 25) 3000 
PAX CAP - AIRCRAFT PASSENGER CAPACITY 
OWE - OPERATING WEIGHT EMPTY (lBS) 
WGROSS ,- GROSS (RAMP) WEIGHT (lBS) 
CFA - FLYAWAY (TOTAL) AIRCRAFT COST ($) 
P.A - AIRFRAME COST ($) 
PE - TOTAL ENGI NE COST ($) 
WA - AIRFRAME WEIGHT (lBS) 
TSLS - THRUST/ENGINE (LBS) 
XNENG - NUMBER OF ENGINES 
TB - BLOCK TIME (HRS) 
FB - BLOCK FUEL (lBS) 
POC - DIRECT OPERATING COST (¢/ASSM) 
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TABLE LXXIV. EASTERN AIR LINES SIMUIATION CASES 
SET 
NUMBER TITLE 
EBF, FPR 1. 25, 3000 ft NOMINAL CASE 
2 AW2S, FPR 3.00, 2000 ft 
3 EBF, FPR 1.25, 2000 ft 
4 EBF, FPR 1.32, 2000 ft 
5 EBF, FPR 1.35, 2000 ft ALTERNATE 
6 OTW, FPR 1. 32, 3000 ft STOl CONCEPTS 
7 OTW/IBF, FPR 1. 32, 3000 ft 
8 OTW/IBF, FPR 1.57, 3000 ft 
9 MF, FPR 1.25, 4000 ft 
10 MF, FPR 1. 32, 4000 ft 
11 . MF, FPR 1.35, 4000 ft 
12 MF, FPR 1.57, 4000 ft. 
13 MF, FPR 1.57, 6000 ft } ADVANCED 14 MF, FPR 1. 98, 6000 ft CTOL 
15 VARIABLE UTILIZATION 
16 ALL COACH 727 PARAMETRIC 
17 ALL COACH TWIN & 727 CASES 
18 ALL CTOL IOC K-FACTORS 
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The following paragraphs summarize the results of the Eastern simulations 
and present the conclusions drawn from these data. 
Figure 294 presents the O-D's (city-pairs) which are served by STOL opera.;..; 
tions. These O-D's were chosen on the basis of the potential congestion 
relief and on the basis of the economic performance of the STOL aircraft 
serving these O-D's. 
For all three years and for all fleet compositions, the flight assignments 
and routing and scheduling were based on achieving approximately a 55 percent 
system load factor (calculated on the basis of available seat miles -- the 
equivalent load factors based on available seats also have been computed and 
are shown on Tables LXXX through XCVII). The concept of fixing load factor 
(on a system basis), or scheduling to achieve a specified load factor, is 
consistent with actual airline practice, and the choice of 55 percent was 
arrived at through discussion with the consultant airlines and review of air-
line operational data. 
utilization rates are based on actual airline operational experience and 
were recommended by the consultant airlines. The Tvlin and B727 are expected 
to realize 8.75 hours/day (for the scheduled fleet) when the fleet does not 
include STOL aircraft -- with STOL, they are expected to realize 9.00 hOurs/ 
day. Due to the short stage lengths, range limitations (hence inflexibility) 
and nature of STOL operations, the STOL aircraft are constrained to 7 hOurs/ 
day utilization. The consultant airlines felt strongly, based on their 
shuttle and commuter service experience, that the utilization constraint on 
STOL aircraft properly reflected actual airline practice and experience. 
As discussed in Section 3.1.3.6, the fare structure is based on the CAB 
Phase 9 recommendation -- the airlines, however, are expected to realize 
only 85 percent of this fare on the average due to fare discounting (family 
plans, excursion rates, airline passes, etc.). 
Conditions for the nominal case are summarized on Table LXXV, Figures 295 
and 296 summarize the results for the nominal case. As can be seen from 
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Figure 294. Eastern Air Line STOL O-D's 
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TABLE LXXV. EASTERN AIR LINE NOMINAL CASE 
Aircraft: 
Twin, 727, STOL (EBF, 1.25, 3,000) 
Ut ilizat ion: 
Twin (8.75 - 9.00), 727 (8.75 - 9.00), STOL (7.00) 
Fare: 
$12 plus .0628/S.Mi. (X 1.3 First Class) 
Fare Realization: 
IOC K~Factor; 
Twin (CTOL), 727 (CTOL), STOL (STOIa) 
System Load Factor: 
~55% 
these histograms, the impact of the introduction of the STOL aircraft is 
minor in terms ,of economics and total fleet size when serving the same basic 
market. This is a significant result, since it has long been felt that the 
direct operating cost penalty of STOL operations would result in large 
penalties for the system in terms of return on investment (ROI). It is 
important that in analyzing or comparing dissimilar systems (e.g., STOL vs. 
CTOL) that the proper perspective be maintained, and that analytic zeal for 
comparing alternate concepts on precisely the same basis does not overrule 
reality. In the present case, it is not appropriate to evaluate the perform-
ance of STOL other than within the context of a total airline system (with 
a mixed fleet) nor is it appropriate to expect that dissimilar aircraft con-
cepts will be operated in the same manner. The results of the simulation 
reflect the minor differences in two airline systems -- each designed to make 
efficient use of the capabilities of the aircraft which comprize its fleet. 
Figures 297 through 300 present the results of substituting other STOL con~ 
cepts for the EBF, FPR 1.25, 3,000 ft aircraft as used in the nominal case 
(Table LXVI presents a comparison of the STOL concepts). The effects of 
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field length and/noise (F.P.R.) constraints on aircraft economic performance 
are clearly seen in these figures. Furthermore, two concepts -- OTW/IBF and 
MF -- appear to have a slight economic advantage over the other concepts. 
Figures 297 and 299 when compared to Figures 298 and 300, respectively, show 
that the economic differences between aircraft tend to be damped within the 
context of an airline fleet. Figures 297 and 299 present the ROI's that 
each of the STOL aircraft contribute to the overall fleet ROI's; which are 
shown in Figures 298 and 300. In these figures it is especially important 
to note that the ROI's (whether on an individual or a fleet basis) are rela-
tive ROI's and should not be viewed ad "positive or negative" or "viable or 
unviable" -- it is the relative comparison between concepts that is important 
at this stage of the analysis. 
Figure 301 depicts the cost of delay to Eastern for 0, 3, 6, and 9 minute 
average delay per flight. The four bars on the left of the figure represent 
the system ROI's realized with 0 to 9 minute delays -- translated into flight 
time in holding pattern (and assuming no STOL aircraft in the fleet). The 
remaining bars present the ROI's resulting from the introduction of EBF or 
OTW/IBF STOL concepts, thus eliminating delays. The initial observation 
made from this chart is the dramatic decrease in system ROI that occurs as 
small increments of delay time are added to the system (remember that when 
an airport reaches an average delay of 4 minutes it is classed as congested). 
The next observation is that the introduction of STOL into the fleets as a 
means of relieving congestion "breaks even" when delays are as small as 
2-5 minutes, and that STOL is significantly superior if delays exceed 
5 minutes. 
In order to be complete in the analysis of the introduction of STOL aircraft 
into a representative airline system, a parametric analysis is performed 
which indicates the impact of changing the assumptions from the nominal case, 
and the impact of varying the assumptions related to the difference between 
CTOL and STOL operations. 
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Figures 302 through 305 present the results of the Eastern parametric 
analysis. As in the nominal case, the impact of introducing STOL and CTOL 
fleets is well within the realm of acceptability, and that with additional 
research, this impact can be reduced further. 
3.2.1.2 Allegheny Airlines - Allegheny Airlines is representative of that 
class of airlines which has been set ~p primarily to serve short haul. 
Allegheny's service to the Northeast Corridor and Great Lakes region makes 
it a prime candidate for operating STOL aircraft over dense routes and into 
the congested airports. 
The analysis of the introduction of STOL into the Allegheny fleet is differ-
ent from the approach taken for Eastern. Because growth rates have stabi-
lized in the Northeast and because differences in growth rates among the city 
pairs are minimal, uniform growth rates are applied to all the city pairs 
selected for potential STOL introduction. Table LXXVII lists the major dif-
ferences between the two approaches to simulation. 
Figure 306 presents the Allegheny system route authority. Allegheny manage-
ment, after a review of their route network and history in terms of new 
aircraft introduction, selected the routes presented in Figure 307 as being 
the most likely network over which they would introduce an aircraft having 
economic and operational performance similar to the STOL aircraft. 
Table LXXVIII presents the case map for the Allegheny simulation of the intro-
duction of STOL. Table LXXIX presents the postulated Allegheny fleet. The 
scheduling and flight assignment for STOL is based on relieving 30 percent of 
the Allegheny flights at congested hubs (i.e., approximately 30 percent of 
the Allegheny flights through certain airports are assigned to STOL). 
As in the Eastern Airlines runs, the routing and scheduling is designed to 
achieve a 55 percent system load factor (based on available seat miles). 
Results of the simulation are summarized in Figures 308 and 309 and presented 
in detail in Tables XCVIII through C. The impact of the introduction of STOL 
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is more pronounced in the Allegheny system because it is, in a sense, 
competing with high density versions of the Twin and DC-9 which have excel-
lent economic performance and are well suited to the Allegheny requirements. 
The impact, however, is not unacceptable, and, if Allegheny is forced to 
operate STOL aircraft for purposes of congestion and noise relief, (see 
Figure 310) the impact indicated by this analysis suggests that STOL is a 
superior economic solution to this relief than the alternative of reducing 
service. 
TABLE LXXVIII. ALLEGHENY AIRLINE SIMULATION CASE MAP 
DEMAND GROWTH RATE 
7% 8P/o 0/10 
1980 - NO STOL X X X 
1985 - NO STOL X X X 
1985 - WITH STOL X X X 
1990 - NO STOL X X X 
1990 - WITH STOL X X X 
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TABLE LXXIX. ALLEGHENY FLEET 
AIRCRAFT STOL * TWIN DC-9 
PAXCAP 148 250 100 
OWE 97,531 168,000 58,000 
WGROSS 146,669 276,000 108,000 
CFA 10,243,432 14,700,000 5,100,000 
PA 6,373,406 11,400,000 3,600,000 
PE 3,870,026 3,300,000 1,500,000 
WA 82,327 141,000 51,600 
TSLS 20,306 45,000 19,000 
XNENG 4 2 2 
IB 250s.mi 0.755 0.797 0.735 
FB 250s.mi 9,095 11,2-85 5,318 
DOC 250s.mi 2.489 1 .763 1 .795 
* EBF (1 .25) 3000 
PAXCAP - AIRCRAFT PASSENGER CAPACITY 
OWE - OPERATING WEIGHT EMPTY (LBS) 
WGROSS - GROSS (RAMP) WEIGHT (LBS) 
CFA - FLYAWAY COST ($) 
PA AIRFRAME COST ($) 
PE - ENGI NE COST ($) 
WA - AIRFRAME WEIGHT (LBS) 
TSLS - THRUST PER ENGI NE (LBS) 
XNENG - NUMBER OF ENGI NES 
TB - BLOCK TIME (HRS) 
FB - BLOCK FUEL (LBS) 
DOC - DIRECT OPERATING COST (¢/ASSM) 
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TABLE LXXX. EAL SIMULATION: EBF, 1.25, 3000 (NOMINAL CASE) 
AIRCRAFT 1980 1985 1985-W/S 1990 1990-W/S 
STOL 
PAXCAP 148 148 
NAC 36.37 52.24 
UTIL 2,555 2,555 
DIST 254 282 
SEG 298 398 
PAX 7,543,098 9,952,090 
RPM 2,222,193,232 3,172,413,774 
LFAS 46.86 46.29 
LFASSM 54.54 52.79 
DOC 2.665 2.547 
IOC 2.242 2.046 
EARN 
-5,099,860 -7,618,431 
ROI 
-0.62 -0.64 
TWIN 
PAXCAP 205 205 205 205 205 
NAC 32.47 55.41 35.68 110.60 76.74 
UTIL 3,194 3,194 3,285 3,194 3,285 
DIST 358 379 437 369 415 
SEG 256 420 252 856 562 
PAX 8,304,480 12,979,400 6,267,050 23,788,145 13,835,325 
RPM 4,038,016,966 6,699,191,140 4,607,243,564 12,670,899,500 9,498,437,990 
LFAS 43.35 41.30 . 33.24 37.23 32.90 
LFASSM 59.89 57.33 57.27 54.83 55.73 
DOC 1.811 1.766 1.645 1.787 1.682 
IOC 2.115 1.973 1.633 1.917 1.681 
EARN 45,374,589 67,996,730 54,570,409 89,560,293 92,192,859 
ROI 4.36 3.83 4.77 2.53 3.75 
B727 
PAXCAP 127 127 127 
NAC 38.14 38.03 33.02 
UTiL 3,194 3,194 3,285 
DIST 351 339 385 
SEG 304 310 254 
PAX 4,128,880 4,394,965 3,563,860 
RPM 2,256,632,753 2,325,496,624 2,195,341,909 
LFAS 29.29 30.58 30.27 
LFASSM 46.64 48.80 49.54 
DOC 2.048 2.081 1.956 
IOC 1.903 1.993 1.809 
EARN -25,662,778 -22,040,722 -10,258,538 
ROI -3.45 -2.97 -1.59 
TOTAL 
NAC 70.61 93.44 105.07 110.60 128.98 
UTiL 3,194 3,194 3,032 3,194 2,989 
DIST 354 362 353 369 360 
SEG 560 730 804 856 960 
PAX 12,433,360 17,374,365 17,374,000 23,788,145 23,787,415 
RPM 6,294,649,719 9,024,687,764 9,024,778,705 12,670,899,500 12,670,851,760 
LFAS 37.39 37.94 37.18 37.23 37.43 
LFASSM 54.34 54.85 54.53 54.83 54.97 
EARN 19,711,811 45,956,008 39,212,011 89,560,293 84,574,428 
ROI 1.104 1.82 1.50 2.53 2.32 
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TABLE LXXXI. EAL SIMULATION: AW2S, 3.00, 3000 FT 
AIRCRAFT 1980 1985 1985-W!S 1990 1990-W!S 
STOL 
PAXCAP 148 148 
NAC 35.05 49.97 
UTIL 2,555 2,555 
DIST 254 282 
SEG 298 398 
PAX 7,543,090 9,952,090 
RPM 2,222,193,232 3,172,413,774 
LFAS 46.86 46.29 
LFASSM 54.54 52.79 
DOC 2.861 2.711 
IOC 2.455 2.235 
EARN -21,772,748 -29,039,872 
ROI -2.56 -2.40 
TWIN 
PAXCAP 205 205 205 205 205 
NAC 32.47 55.41 35.68 110.60 76.74 
UTIL 3,194 3,194 3,285 3,194 3,285 
DIST 358 379 437 369 415 
SEG 256 420 252 856 562 
PAX 8,304,480 12,979,400 6,267,050 23,788,145 13,835,325 
RPM 4,038,016~966 6,699,191,140 4,607,243,564 12,670,899,500 9,498,437,990 
LFAS 43.35 41.30 33.24 37.23 32.90 
LFASSM 59.89 57.33 57.27 54.83 55.73 
DOC 1.811 1.766 1.645 1.787 1.682 
IOC 2.115 1.973 1.633 1.917 1.681 
EARN 45,374,589 67,996,730 54,570,409 89,560,293 92,192,859 
ROI 4.36 3.83 4.77 2.53 3.75 
B727 
PAXCAP 127 127 127 
NAC 38.14 38.03 33.02 
UTiL 3,194 3,194 3,285 
DIST 351 339 385 
SEG 304 310 254 
PAX 4,128,880 4,394,965 3,563,860 
RPM 2,256,632,753 2,325,496,624 2,195,34l,909 
LFAS 29.29 30.58 30.27 
LFASSM 46.64 48.80 49.54 
DOC 2.048 2.081 1.956 
loe 1.903 1.993 1.809 
EARN -25,662,778 -22,040,722 -10,258,538 
ROI -3.45 -2.97 -1.59 
TOTAL 
NAC 70.61 93.44 103.75 110.60 126.71 
UTIL 3,194 3,194 3,038 3,194 2,997 
DISt 354 362 353 369 360 
SEG 560 730 804 856 960 
PAX 12,433,360 17,374,365 17,374,000 23,788,145 23,787,415 
RPM 6,294;649,719 9,024,687,764 9,024,778,705 12,670,899,500 12,670,351,760 
LFAS 37.39 37.94 37.18 37.23 37.43 
LFASSM 54.34 54.85 54.53 54.83 54.97 
EARN 19,711,811 45,956,008 22,539,123 89,560,293 63,152,987 
ROI I. 104 1.,82 0.85 2.53 1.72 
TABLE LXXXII. EAL SIMULATION: EBF, 1.25, 2000 FT 
AIRCRAFT 1980 1985 1985-W/S 1990 1990-W/S 
STOL 
PAXCAP 148 148 
NAC 35.57 50.66 
UTIL 2,555 2,555 
DIST 254 282 
SEG 298 398 
PAX 7,543,090 9,952,090 
RPM 2,222,193,232 3,172,413,774 
LFAS 46.86 46.29 
LFASSM 54.54 52.79 
DOC 2.879 2.727 
IOC 2.409 2.194 
EARN -20,655,240 -27,505,437 
ROI -2.20 -2.06 
TWIN 
PAXCAP 205 205 205 205 205 
NAC 32.47 55.41 35.68 110.60 76.74 
UTIL 3,194 3,194 3,285 3,194 3,285 
DIST 358 379 437 369 415 
SEG 256 420 252 856 562 
PAX 8,304,480 12,979,400 6,267,050 23,788,145 13,835,325 
RPM 4,038,016,966 6,699,191,140 4,607,243,564 12,670,899,500 9,498,437,990 
LFAS 43.35 41.30 33.24 37.23 32.90 
LFASSM 59.89 57.33 57.27 54.83 55.73 
DOC 1.811 1.766 1.645 1.787 1.682 
IOC 2.115 1.973 1.633 1.917 1.681 
EARN 45,374,589 67,996,730 54,570,409 89,560,293 92,192,859 
ROI 4.36 3.83 4.77 2.53 3.75 
/ 
B727 
PAXCAP 127 127 127 
NAC 38.14 38.03 33.02 
UTIL 3,194 3,194 3,235 
DIST 351 339 385 
SEG 304 310 254 
PAX 4,128,880 4,394,965 3,563,860 
RPM 2,256,632,753 2,325,496,624 2,195,341,909 
LFAS 29.29 30.58 30.27 
LFASSM 46.64 48.80 49.54 
DOC 2.048 2.081 1.956 
IOC 1.903 1.993 1.809 
EARN -25,662,778 -22,040,722 -10,258,538 
ROI -3.45 -2.97 -1.59 
TOTAL 
NAC 70.61 93.44 104.27 110.60 127.40 
UTIL 3,194 3,194 3,036 3,194 2,995 
DIST 354 362 353 369 360 
SEG 560 730 804 856 960 
PAX 12,433,360 17,374,365 17,374,000 23,788,145 23,787,415 
RPM 6,294,649,719 9,024,687,764 9,024,778,705 12,670,899,500 12,670,851,760 
LFAS 37.39 37.'94 37.18 37.23 37.43 
LFASSM 54.34 54.85 54.53 54.83 54.97 
EARN 19,711 ,811 45,956,008 23,656,631 89,560,293 64,687,422 
ROI 1.104 1.82 0.87 2.53 1.70 
762 
TABLE LXXXIII. EAL SIMULATION: EBF, 1.32, 2000 FT 
AIRCRAFT 1980 1985 I 985-W/S 1990 I 990-W/S 
STOL 
PAXCAP 148 148 
NAC 35.57 50.66 
UTIL 2,555 2,555 
DIST 254 282 
SEG 298 398 
PAX 7,543,090 9,952,090 
RPM 2,222,193,232 3,172,413,774 
LFAS 46.86 46.29 
LFASSM 54.54 52.79 
DOC 2.715 2.573 
IOC 2.346 2.136 
EARN -11 ,373,009 -14,646,110 
ROI -1.28 -1.16 
TWIN I 
PAXCAP 205 205 205 . 205 205 
NAC 32.47 55.41 35.68 110.60 76.74 
UTiL 3,194 3,194 3,285 3,194 3,285 
DIST 358 379 437 369 415 
SEG 256 420 252 856 562 
PAX 8,304,480 12,979,400 6,267,050 23,788,145 13,835,325 
RPM 4,038,016,966 6,699,191,140 4,607,243,564 12,670,899,500 9,498,437,990 
LFAS 43.35 41.30 33.24 37.23 32.90 
LFASSM 59.89 57.33 57.2- 54.83 55.73 
DOC 1.811 1.766 1.645 1.787 1.682 
IOC 2.115 1.973 1.633 1. 917 1.681 
EARN 45,374,589 67,996,730 54,570,409 89,560,293 92,192,859 
ROI 4.36 3.83 4.77 2.53 3.75 
B727 
PAXCAP 127 127 127 
NAC 38.14 38.03 33.02 
UTIL 3,194 3,194 3,285 
DIST 351 339 385 
SEG 304 310 254 
PAX 4,128,880 4,394,965 3,~63,860 
RPM 2,256,632,753 2,325,496,624 2,195,341,909 
LFAS 29.29 30.58 30.27 
LFASSM 46.64 48.80 49.54 
DOC 2.048 2.081 1.956 
IOC 1.903 1.993 1.809 
EARN -25,662,778 -22,040,722 -10,258,538 
ROI -3.45 -2.97 -1.59 
TOTAL 
NAC 70.61 93.44 104.27 110.60 127.40 
UTiL 3,194 3,194 3,036 3,194 2,995 
DIST 354 362 353 369 360 
SEG 560 730 804 856 960 
PAX 12,433,360 17,374,365 17,374,000 23,788,145 23,787,415 
RPM 6,294,649,719 9,024,687,764 9,024,778,705 12,670,899,500 12,670,851,760 
LFAS 37.39 37.94 37.18 37.23 37.43 
LFASSM 54.34 54.85 54.53 54.83 54.97 
EARN 19,711,811 45,956,008 32,938,862 89,560,293 77,546,749 
ROI 1.104 1.82 1.23 2.53 2.08 
TABLE LXXXIV. EAL SIMULATION: EBF, 1.35, 2000 FT 
AIRCRAFT 1980 1985 1 985-W/S 1990 1990-W/S 
STOL 
PAXCAP 148 148 
NAC 35.57 50.66 
UTiL 2,555 2,555 
DIST 254 282 
SEG 298 398 
PAX 7,543,090 9,952,090 
RPM 2,222,193,232 3,172,413,774 
LFAS 46.86 46.29 
LFASSM 54.54 52.79 
DOC 2.703 2.561 
10C 2.368 2.156 
EARN -11,755,329 
-15,129,786 
ROI 
-1.33 -1.20 
TWIN 
PAXCAP 205 205 205 205 205 
NAC 32.47 55.41 35.68 110.60 76.74 
UTiL 3,194 3,194 3,285 3,194 3,285 
DIST 358 379 437 369 415 
SEG 256 420 252 856 562 
PAX 8,304,480 12,979,400 6,267,050 23,788,145 13,835,325 
RPM 4,038,016,966 6,699,191,140 4,607,243,564 12,670,899,500 9,498,437,990 
LFAS 43.35 41.30 33.24 37.23 32.90 
LFASSM 59.89 57.33 57.27 54.83 55.73 
DOC 1.811 1.766 1.645 1.787 1.682 
10C 2.115 1.973 1.633 1.917 1.681 
EARN 45,374,589 67,996,730 54,570,409 89,560,293 92,192,859 
ROI 4.36 3.83 4.77 2.53 3.75 
B727 
PAXCAP 127 127 127 
NAC 38.14 38.03 33.02 
UTiL 3,194 3,194 3,285 
DIST 351 339 385 
SEG 304 310 254 
PAX 4,128,880 4,394,965 3,563,860 
RPM 2,256,632,753 2,325,496,624 2,795,341,909 
LFAS 29.29 30.58 30.27 
LFASSM 46.64 48.80 49.54 
DOC 2.048 2.081 1.956 
10<;: 1.903 1.993 1.809 
EARN -25,662,778 -22,040,722 -10,258,538 
ROI -3.45 -2.97 -1.59 
TOTAL 
NAC 70.61 93.44 104.27 110.60 127.40 
UTiL 3,194 3,194 3,036 3,194 2,995 
DIST 354 362 353 369 360 
SEG 560 730 804 856 960 
PAX 12,433,360 17,374,365 17,374,000 23,788,145 23,787,415 
RPM 6,294,649,719 9,024,687,764 9,024,778,705 12,670,899,500 12,670,851,760 
lFAS 37.39 37.94 37.18 37.23 37.43 
LFASSM 54.34 54.85 54.53 54.83 54.97 
EARN 19,711,811 45,956,008 32,556,542 89,560,293 77,063,073 
ROI 1.104 1.82 1.22 2.53 2.07 
764 
TABLE LXXXV. EAL SIMULATION: DTW, 1.32 , 3000 FT 
AIRCRAFT 1980 1985 1985-W/S 1990 1990-W/S 
STOL 
PAXCAP 148 148 
NAC 36.28 51.74 
UTiL 2,555 2,555 
DIST 254 282 
SEG 298 398 
PAX 7,543,090 9,952,090 
RPM 2,222,193,232 3,172,413,774 
LFAS 46.86 46.29 
LFASSM 54.54 52.79 
DOC 2.351 2.230 
lac 2.177 1.984 
EARN 10,399,583 15,363,673 
ROI 1.30 1.35 
TWIN 
PAXCAP 205 205 205 205 205 
NAC 32.47 55.41 35.68 110.60 76.74 
UTiL 3,194 3,194 3,285 3,194 3,285 
DIST 358 379 437 369 415 
SEG 256 420 252 856 562 
PAX 8,304,480 12,979,400 6,267,050 23,788,145 13,835,325 
RPM 4,038,016,966 6,699,191,140 4,607,243,564 12,670,899,500 9,498,437,990 
LFAS 43.35 41.30 33.24 37.23 32.90 
LFASSM 59.89 57.33 57.27 54.83 55.73 
DOC 1.811 1.766 1.645 1.787 1.682 
lac 2.115 1.973 1.633 1.917 1.681 
EARN ' 45,374,589 67,996,730 54,570,409 89,560,293 92,192,859 
ROI 4.36 3.83 4.77 2.53 3.75 
B727 
PAXCAP 127 127 127 
NAC 38.14 38.03 33.02 
UTIL 3,194 3,194 3,285 
DIST 351 339 385 
SEG 304 310 254 
PAX 4,128,880 4,394,965 3,563,860 
RPM 2,256,632,753 2,325,496,624 2,795,341,909 
LFAS 29.29 30.58 30.27 
LFASSM 46.64 48.80 49.54 
DOC 2.048 2.081 1.956 
lac 1.903 1.993 1.809 
EARN -25,662,778 -22,040,722 -10,258,538 
ROI -3.45 -2.97 -1.59 
TOTAL 
NAC 70.61 93.44 104.98 110.60 128.48 
UTIL 3,194 3,194 3,033 3,194 2,991 
DIST 354 362 353 369 360 
SEG 560 730 804 856 960 
PAX 12,433,360 17,374,365 17,374,000 23,788,145 23,787,415 
RPM 6,294,649,719 9,024,687,764 9,024,778,705 12,670,899,500 12,670,851,760 
LFAS 37.39 37.94, 37.18 37.23 37.43 
LFASSM 54.34 54.85 54.53 54.83 54.97 
EARN 19,711 ,811 45,956,008 54,711,454 89,560,293 107,556,532 
ROI 1.104 1.82 2.12 2.53 2.99 
TABLE LXXXVI. EAL SIMULATION: OTW/IBF, 1.32, 3000 FT 
AIRCRAFT 1980 1985 1985-W/S 1990 1990-W/S 
STOl 
PAXCAP 148 148 
NAC 36.28 51.74 
UTiL 2,555 2,555 
DIST 254 282 
SEG 298 398 
PAX 7,543,090 9,952,090 
RPM 2,222,193,232 3,172,413,774 
LFAS 46.86 46.29 
LFASSM 54.54 52.79 
DOC 2.268 2.51 
IOC 2.217 2.020 
EARN 12,173,666 17,997,081 
ROI 1.63 1.69 
TWIN 
PAXCAP 205 205 205 205 205 
NAC 32.47 55.41 35.68 110.60 76.74 
UTil 3,194 3,194 3,285 3,194 3,285 
DIST 358 379 437 369 415 
SEG 256 420 252 856 562 
PAX 8,304,480 12,979,400 6,267,050 23,788,145 13,835,325 
RPM 4,038,016,966 6,699,191,140 4,607,243,564 12,670,899,500 9,498,437,990 
lFAS 43.35 41.30 33.24 37.23 32.90 
lFASSM 59.89 57.33 57.27 54.83 55.73 
DOC 1.811 1.766 1.645 1.787 1.682 
IOC 2.115 1.973 1.633 1.917 1.681 
EARN 45,374,589 67,996,730 54,570,409 89,560,293 92,192,859 
ROI 4.36 3.83 4.77 2.53 3.75 
6727 
PAXCAP 127 127 127 
. NAC 38.14 38.03 33.02 
UTiL 3,194 3,194 3,285 
DIST 351 339 385 
SEG 304 310 254 
PAX 4,128,880 4,394,965 3,563,860 
RPM 2,256,632,753 2,325,496,624 2,195,341,909 
lFAS 29.29 30.58 30.27 
lFASSM 46.64 48.80 49.54 
DOC 2.048 2.081 1.956 
IOC 1.903 1.993 1.809 
EARN -25,662,778 -22,040,722 -10,258,538 
ROI -3.45 -2.97 -1.59 
TOTAL 
NAC 70.61 93.44 104.98 110.60 128.48 
UTll 3,194 3,194 3,033 3,194 2,991 
DIST 354 362 353 369. 360 
SEG 560 730 804 856 960 
PAX 12,433,360 17,374,365 17,374,000 23,788,145 23,787,415 
RPM 6,294,649,719 9,024,687,764 9,024,778,705 12,670,899,500 12,670,851,760 
LFAS 37.39 37.94 37.18 37.23 37.43 
LFASSM 54.34 54.85 54.53 54.83 54.97 
EARN 19,711,811 45,956,008 56,485,537 89,560,293 11 0, 189,940 
ROI 1.104 1.82 2.23 2.53 3.12 
766 
TABLE LXXXVII. EAL SIMULATION: OTW /IBF, 1. 57, 3000 FT 
AIRCRAFT 1980 1985 1985-W/S 1990 1990-W/S 
STOL 
PAXCAP 148 148 
NAC 36.28 51.74 
UTiL 2,555 2,555 
DIST 254 282 
SEG 298 398 
PAX 7,543,090 9,952,090 
RPM 2,222,193,232 3,172,413,774 
LFAS 46.86 46.29 
LFASSM 54.54 52.79 
DOC 1.995 1.892 
Joe 2.160 1.967 
EARN 25,686,716 36,842,959 
ROI 3.96 3.98 
TWIN 
PAXCAP 205 205 205 205 205 
NAC 32.47 55.41 35.68 110.60 76.74 
UTIL 3,194 3,194 3,285 3,194 3,285 
DIST 358 379 437 369 415 
SEG 256 420 252 856 562 
PAX 8,304,480 12,979,400 6,267,050 23,788,145 13,835,325 
RPM 4,038,016,966 6,699,191,140 4,607,243,564 12,670,899,500 9,498,437,990 
LFAS 43.35 41.30 33.24 37.23 32.90 
LFASSM 59.89 57.33 57.27 54.83 55.73 
DOC 1.811 1.766 1.645 1.787 1.682 
IOC 2.115 1.973 1.633 1.917 1.681 
EARN 45,374,589 67,996,730 54,570,409 89,560,293 92,192,859 
ROI 4.36 3.83 4.77 2.53 3.75 
B727 
PAXCAP 127 127 127 
NAC 38.14 38.03 33.02 
UTiL 3,194 3,194 3,285 
DIST 351 339 385 
SEG 304 310 254 
PAX 4,128,880 4,394,965 3,563,860 
RPM 2,256,632,753 2,325,496,624 2,195,341,909 
LFAS 29.29 30.58 30.27 
LFASSM 46.64 48.80 49.54 
DOC 2.048 2.081 1.956 
IOC 1.903 1.993 1.809 
EARN -25,662,778 -22,040,722 -10,258,538 
ROI -3.45 -2.97 -1.59 
TOTAL 
. NAC 70.61 93.44 104.98 110.60 128.48 
UTIL 3,194 3,194 3,033 3,194 2,991 
DIST 354 362 353 369 360 
SEG 560 730 804 856 960 
PAX 12,433,360 17,374,365 17,374,000 23,788,145 23,787,415 
RPM 6,294,649,719 9,024,687,764 9,024,778,705 12,670;899,500 12,670,851,760 
LFAS 37.39 37.94 37.18 37.23 37.43 
LFASSM 54.34 54.85 54.53 54.83 54.97 
EARN 19,711,811 45,956,008 69,998,587 89,560,293 129,035,818 
ROI 1.104 1.82 2.87 2.53 3.81 
TABLE LXXXVIII. EAL SIMULATION: :MF, 1.25, 4000 FT 
AIRCRAFT 1980 1985 1985-W/5 1990 1990-W/5 
---
STOL 
PAXCAP 148 148 
NAC 36.28 51.74 
UTIL 2,555 2,555 
DIST 254 282 
SEG 298 398 
PAX 7,543,090 9,952,090 
RPM 2,222,193,232 3,172/413,774 
LFA5 46.86 46.29 
LFA55M 54.54 52.79 
DOC 2.210 2.096 
IOC 2.176 1.983 
EARN 16,235,275 23,588,186 
ROI 2.42 2.28 
TWIN 
PAXCAP 205 205 205 205 205 
NAC 32.47 55.41 35.68 110.60 76.74 
UTIL 3,194 3,194 3,285 3,194 3,285 
DI5T 358 379 437 369 415 
5EG 256 420 252 856 562 
PAX 8,304,480 12,979,400 6,267,050 23,788,145 13,835,325 
RPM 4,038,016,966 6,699,191,140 4,607,243,564 12,670,899,500 9,498,437,990 
LFA5 43.35 41.30 33.24 37.23 32.90 
LFA55M 59.89 57.33 57.27 54.83 55.73 
DOC 1.811 1.766 1.-645 1.787 1.682 
IOC 2.115 1. 973 1.633 1.917 1.681 
EARN 45,374,589 67,996,730 54,570,409 89,560,293 92,192,859 
ROI 4.36 3.83 4.77 2.53 3.75 
6727 
PAXCAP 127 127 127 
NAC 38.14 38.03 33.02 
UTIL 3,194 3,194 3,285 
DI5T 351 339 385 
SEG 304 310 254 
PAX 4,128,880 4,394,965 3,563,860 
RPM 2,256,632,753 2,325,496,624 2,195,341,909 
LFAS 29.29 30.58 30.27 
LFASSM 46.64 48.80 49.54 
DOC 2.048 2.081 1.956 
IOC 1.903 1. 993 1.809 
EARN -25,662,778 -22,040,722 -10,258,538 
ROI -3.45 -2.97 -1.59 
TOTAL 
NAC 70.61 93.44 l04.98 110.60 128.48 
UTIL 3,194 3,194 3,033 3,194 2,991 
DI5T 354 362 353 369 360 
SEG 560 730 804 856 960 
PAX 12,433,360 17,374,365 17,374,000 23,788,145 23,787,415 
RPM 6,294,649,719 9,024,687,764 9,024,778,705 12,670,899,500 12,670,851,760 
LFA5 37.39 37.94 37.18 37.23 37.43 
LFA55M 54.34 54.85 54.53 54.83 54.97 
EARN 19,711 ,811 45,956,008 60,547,146 89,560,293 115,781,045 
ROI 1.104 1.82 2.41 2.53 3.32 
768 
TABLE LXXXIX. EAL SIMULATION: MF, 1.32, 4000 FT 
AIRCRAFT 1980 1985 1985-W!S 1990 1990-W!S 
STOL 
PAXCAP 148 148 
NAC 36;28 51.74 
UTIL 2,555 2,555 
DIST 254 282 
SEG 298 398 
PAX 7,543,090 .. 9,952,090 
RPM 2,222,193,232 3,172,413,774 
LFAS 46.86 46.29 
LFASSM 54.54 52.79 
DOC 2.153 2.042 
JOC 2.161 1.969 
EARN 19,167,479 27,664,359 
ROI 2.73 2.76 
TWIN 
PAXCAP 205 205 205 205 205 
NAC 32.47 55.41 35.68 110.60 76.74 
UTiL 3,194 3,194 3,285 3,194 3,285 
DIST 358 379 437 369 415 
SEG 256 420 252 856 562 
PAX 8,304,480 12,979,400 6,267,050 23,788,145 13,835,325 
RPM 4,038,016,966 6,699,191,140 4,607,243,564 12,670,899,500 9,498,437,990 
LFAS 43.35 41.30 33.24 37.23 32.90 
LFASSM 59.89 57.33 57.27 54.83 55.73 
DOC 1.8JJ 1.766 1.645 1.787 1.682 
IOC 2.115 1.973 1.633 1.917 1.681 
EARN 45,374,589 67,996,730 54,570,409 89,560,293 92,192,859 
ROI 4.36 3.83 4.77 2.53 3.75 
B727 
PAXCAP 127 127 127 
NAC 38.14 38.03 33.02 
UTIL 3,194 3,194 3,285 
DIST 351 339 385 
SEG 304 310 254 
PAX 4,128,880 4,394,965 3,563,860 
RPM 2,256,632,753 2,325,496,624 2,195,341,909 
LFAS 29.29 30.58 30.27 
LFASSM 46.64 48.80 49.54 
DOC 2.048 2.081 1.956 
IOC 1.903 1.993 1.809 
EARN -25,662,778 -22,040,722 -10,258,538 
ROI -3.45 -2.97 -1.59 
TOTAL 
NAC 70.61 93.44 104.98 110.60 128.48 
UTiL 3,194 3,194 3,033 3,194 2,991 
DIST 354 362 353 369 360 
SEG 560 730 804 856 960 
PAX 12,433,360 17,374,365 17,374,000 23,788,145 23,787,415 
RPM 6,294,649,719 9,024,687,764 9,024,778,705 12,670,899,500 12,670,851,760 
LFAS 37.39 37.94 37.18 37.23 37.43 
LFASSM 54.34 54.85 54.53 54.83 54.97 
EARN 19,711 ,811 45,956,008- 63,479,350 89,560,293 119,857,218 
ROJ 1.104 1.82 2.55 2.53 3.46 
TABLE XC. EAL SIMULATION: MF, 1.35, 4000 FT 
AIRCRAFT 1980 1985 1985-W/S 1990 1990-W/S 
STOl 
PAXCAP 148 148 NAC 36.04 51.36 
UTil 2,555 2,555 
DIST 254 282 
SEG 298 398 PAX 7,543,090 9,952,090 
RPM 2,222,193,232 3,172,413,774 
lFA5 46.86 46.29 
LFA5SM 54.54 52.79 
DOC 2.105 1.996 
IOC 2.162 1.969 
EARN 21,130,777 30,453,099 
ROI 3.06 3.10 
TWIN 
PAXCAP 205 205 205 205 205 
NAC 32.47 55.41 35.68 110.60 76.74 
UTiL 3,194 3,194 3,285 3,194 3,285 
DI5T 358 379 437 369 415 
SEG 256 420 252 856 562 
PAX 8,304,480 12,979,400 6,267,050 23,788,145 13,835,325 
RPM 4,038,016,966 . 6,699,191,140 4,607,243,564 12,670,899,500 9,498,437,990 
lFAS 43.35 41.30 33.24 37.23 32.90 
lFASSM 59.89 57.33 57.27 54.83 55.73 
DOC 1.811 1.766 1.645 1.787 1.682 
IOC 2.115 1.973 1.633 1.917 1.681 
EARN 45,374,589 67,996,730 54,570,409 89,560,293 92,192,859 
ROI 4.36 3.83 4.77 2.53 3.75 
B727 
PAXCAP 127 127 127 
NAC 38.14 38.03 33.02 
UTiL 3,194 3,194 3,285 
DIST 351 339 385 
SEG 304 310 254 
PAX 4,128,880 4,394,965 3,563,860 
RPM 2,256,632,753 2,325,496,624 2,195,341,909 
LFA5 29.29 30.58 30.27 
lFASSM 46.64 48.80 49.54 
DOC 2.048 2.081 1.956 
IOC 1.903 1. 993 1.809 
EARN -25,662,778 -22,040,722 -10,258,538 
ROI -3.45 -2.97 -1.59 
TOTAL 
NAC 70.61 93.44 104.74 110.60 128.10 
UTll 3,194 3,194 3,034 3,194 ~,992 
DIST 354 362 353 369 360 
SEG 560 730 804 856 960 
PAX 12,433,360 17,374,365 17,374,000 23,788,145 23,787,415 
RPM 6,294,649,719 9,024,687,764 9,024,778,705 12,670,899,500 12,670,851,760 
LFAS 37.39 37.94 37.18 37.23 37.43 
lFASSM 54.34 54.85 54.53 54.83 54.97 
EARN 19,711 ,811 45,956,008 65,442,648 89,560,293 122,645,958 
ROI 1.104 1.82 2.64 2.53 3.56 
770 
TABLE XCI. EAL SIMULATION: MF, 1.57, 4000 FT 
AIRCRAFT 1980 1985 1985-W/S 1990 1990-W/S 
STOL 
PAXCAP 148 148 
NAC 36.04 5).36 
UTiL 2,555 2,555 
DIST 254 282 
SEG 298 398 
PAX 7,543,090 9,952,090 
RPM 2,222,193,232 3,172,413,774 
LFAS 46.86 46.29 
LFASSM 54.54 52.79 
DOC 1.888 1.791 
IOC 2.119 1.930 
EARN 31,726,034 45,238,419 
ROI 5.16 5.16 
TWIN 
PAXCAP 205 205 205 205 205 
NAC 32.47 55.41 35.68 110.60 76.74 
UTIL 3,194 3,194 3,285 3,194 3,285 
DIST 358 379 437 369 415 
SEG 256 420 252 856 562 
PAX 8,304,480 12,979,400 6,267,050 23,788,145 13,835,325 
RPM 4,038,016,966 6;699,191,140 4,607,243,564 12,670,899,500 9,498,437,990 
LFAS 43.35 41.30 33.24 37.23 32.90 
LFASSM 59.89 57.33 57.27 54.83 55.73 
DOC 1.811 1.766 1.645 1.787 1.682 
IOC 2.115 1.973 1.633 1.917 1.681 
EARN 45,374,589 67,996,730 54,570,409 89,560,293 92,192,859 
ROI 4.36 3.83 4.77 2.53 3.75 
B727 
PAXCAP 127 127 127 
NAC 38.14 38.03 33.02 
UTiL 3,194 3,194 3,285 
DIST 351 339 385 
SEG 304 310 254 
PAX 4,128,880 4,394,965 3,563,860 
RPM 2,256,632,753 2,325,496,624 2,195,341,909 
LFAS 29.29 30.58 30.27 
LFASSM 46.64 48.80 49.54 
DOC 2.048 2.081 1.956 
IOC 1.903 1.993 1.809 
EARN -25,662,778 -22,040,722 -10,258,538 
ROI -3.45 -2.97 -1.59 
TOTAL 
NAC 70.61 93.44 104.74 110.60 128.10 
UTIL 3,194 3,194 3,034 3,194 2,992 
DIST 354 362 353 369 360 
SEG 560 730 804 856 960 
PAX 12,433,360 17,374,365 17,374,000 23,788,145 23,787,415 
RPM 6,294,649,719 9,024,687,764 9,024,778,705 12,670,899,500 12,670,851,760 
LFAS 37.39 37.94 37.18 37.23 37.43 
LFASSM 54.34 54.85 54.53 54.83 54.97 
EARN 19,711,811 45,956,008 76,037,905 89,560,293 137,431,278 
ROJ 1. 104 1.82 3.16 2.53 4.12 
771 
TABLE XCII. EAL SIMULATION: MF, 1.57, 6000 FT (AnV CTOL) 
AIRCRAFT 1980 1985 1985-W/S 1990 1990-W/S 
STOl 
PAXCAP 148 148 
NAC 36.04 51.36 
UTil 2,555 2,555 
DIST 254 282 
SEG 298 398 
PAX 7,543,090 9,952,090 
RPM 2,222,193,232 3,172,413,774 
lFAS 46.86 46.29 
lFASSM 54.54 52.79 
DOC 1.774 1.683 
IOC 2.079 1.894 
EARN 38,009,574 53,969,809 
ROI 6.65 6.63 
TWIN 
PAXCAP 205 205 205 205 205 
NAC 32.47 55.41 35.68 110.60 76.74 
UTll 3,194 3,194 3,285 3,194 3,285 
DIST 358 379 437 369 415 
SEG 256 420 252 856 562 
PAX 8,304,480 12,979,400 9,267,050 23,788,145 13,835,325 
RPM 4,038,016,966 6,699,191,140 4,607,243,564 12,670,899,500 9,498,437,990 
LFAS 43.35 41.30 33.24 37.23 32.90 
LFASSM 59.89 57.33 57.27 54.83 55.73 
DOC 1.811 1.766 1.645 1.787 1.682 
lac 2.115 1.973 1.633 1.917 1.681 
EARN 45,374,589 67,996,730 54,570,409 89,560,293 92,192,859 
ROI 4.36 3.83 4.77 2.53 3.75 
B727 
PAXCAP 127 127 127 
NAC 38.14 38.03 33.02 
UTil 3,194 3,194 3,285 
DIST 351 339 385 
SEG 304 310 254 
PAX 4,128,880 4,394,965 3,563,860 
RPM 2,256,632,753 2,325,496,624 2,195,341,909 
lFAS 29.29 30.58 30.27 
LFASSM 46.64 48.80 49.54 
DOC 2.048 2.081 1.956 
IOC I. 903 I. 993 1.809 
EARN -25,662,778 -22,040,722 -10,258,538 
ROI -3.45 -2.97 -1.59 
TOTAL 
NAC 70.61 93.44 104.74 110.60 128.10 
UTll 3,194 3,194 3,034 3,194 2,992 
DIST 354 362 353 369 360 
SEG 560 730 804 856 960 
PAX 12,433,360 17,374,365 17,374,000 23,788,145 23,787,415 
RPM 6,294,649,719 9,024,687,764 9,024,778,705 12,670,899,500 12,670,851,760 
lFAS 37.39 37.94 37.18 37.23 37.43 
LFASSM 54.34 54.85 54.53 54.83 54.97 
EARN 19,711,811 45,956,008 82,321,445 89,560,293 146,162,668 
ROI 1.104 1.82 3.49 2.53 4.46 
772 
rAB,LE XCIII. EAL SIMULATION: MF', 1.98, 6000 FT (IillV CTOL) 
AIRCRAFT 1980 1985 1985-W/S 1990 1990-W/S 
STOL 
PAXCAP 148 148 
NAC 36.04 51.36 
UTIL 2,555 2,555 
DIST 254 282 
SEG 298 398 
PAX 7,543,090 9,952,090 
RPM 2,222,193,232 3,172,413,774 
LFAS 46.86 46.29 
LFASSM 54.54 52.79 
DOC 1.837 1.743 
lac 2.111 1.923 
EARN 34,142,892 48,553,633 
ROI 6.31 6.29 
TWIN 
PAXCAP 205 205 205 205 205 
NAC 32.47 55.41 35.68 110.60 76.74 
UTIL 3,194 3,194 3,285 3,194 3,285 
DIST 358 379 437 369 415 
SEG 256 420 252 856 562 
PAX 8,304,480 12,979,400 6,267,050 23,788,145 13,835,325 
RPM 4,038,016,966 6,699,191,140 4,607,243,564 12,670,899,500 9,498,437,990 
LFAS 43.35 41.30 33.24 37.23 32.90 
LFASSM 59.89 57.33 57.27 54.83 55.73 
DOC 1.811 1.766 1.645 1.787 1.682 
lac 2.115 1.973 1.633 1. 917 1.681 
EARN 45,374,589 67,996,730 54,570,409 89,560,293 92,192,859 
ROI 4.36 3.83 4.77 2.53 3.75 
6727 
PAXCAP 127 127 127 
NAC 38.14 38.03 33.02 
UTIL 3,194 3,194 3,285 
DIST 351 339 385 
SEG 304 310 254 
PAX 4,128,880 4,394,965 . 3,563,860 
RPM 2,256,632,753 2,325,496,624 2,195,341,909 
LFAS 29.29 30.58 30.27 
LFASSM 46.64 48.80 49.54 
DOC 2.048 2.081 1.956 
lac 1.903 1.993 1.809 
EARN -25,662,778 -22,040,722 -10,258,538 
ROI -3.45 -2.97 -1.59 
TOTAL 
NAC 70.61 93.44 104.74 110.60 128.10 
UTiL 3,194 3,194 3,034 3,194 2,992 
DIST 354 362 353 369 360 
SEG 560 730 804 856 960 
PAX 12,433,360 17,374,365 17,374,000 23,788,145 23,787,415 
RPM 6,294,649,719 9,024,687,764 9,024,778,705 12,670,899,500 12,670,851,760 
LFAS 37.39 37.94 37.18 37.23 37.43 
LFASSM 54.34 54.85 54.53 54.83 54.97 
EARN 19,711,811 45,956,008 78,454,763 89,560,293 140,746,492 
ROI 1.104 1.82 3.37 2.53 4.36 
773 
TABLE XCIV. EAL SIMULATION: VARIABLE UTILIZATION (EBF, 1.25, 3000 FT) 
AIRCRAFT 1980 1985 1985-W/S 1990 1990-W/S 
STOl 
PAXCAP 148 148 
NAC 27.73 39.09 
UTil 3,351 3,415 
DIST 254 282 
SEG 298 398 
PAX 7,543,090 9,952,090 
RPM 2,222,193,232 3,172,413,774 
lFAS 46.86 46.29 
lFASSM 54.54 52.79 
DOC 2.443 2. 318 
IOC 2.241 2.044 
EARN 4,072,574 6,388,538 
ROI 0.64 0.72 
TWIN 
PAXCAP 205 205 205 205 205 
NAC 28.18 ,47.70 30.77 95.52 66.73 
UTll 36.81 37.10 38.09 36.98 37.78 
DIST 358 379 437 369 415 
SEG 256 420 252 856 562 
PAX 8,304,480 12,979,400 6,267,050 23,788,145 13,835,325 
RPM 4,038,016,966 6,699,191,140 4,607,243,564 12,670,899,500 9,498,437,990 
lFAS 43.35 41.30 33.24 37.23 32.90 
lFASSM 59.89 57.33 57.27 54.83 55.73 
DOC 1.731 1.684 1.157 1.705 1.609 
IOC 2.115 1.973 1.633 1.917 1.681 
EARN 50,861,460 77,851,445 60,841,441 108,826,208 105,004,674 
ROI 5.63 5.09 6.17 3.55 4.91 
B727 
PAXCAP 127 127 127 
NAC 33.18 33.28 29.08 
UTll 3,671 3,650 37.30 
DIST 351 339 385 
SEG 304 310 254 
PAX 4,128,880 4,394,965 3,563,860 
RPM 2,256,632,753 2,325,496,624 2,195,341,909 
LFAS 29.29 30.58 30.27 
lFASSM 46.64 48.80 49.54 
DOC 1.974 2.009 1.891 
IOC 1.903 1.993 1.809 
EARN -21,977,684 -18,508,431 -7,320,965 
ROI -3.39 -2.85 -1.29 
TOTAL 
NAC 61.36 80.98 87.58 95.52 105.82 
UTIL 3,676 3,685 3,638 3,698 3,644 
DIST 354 362 353 369 360 
SEG 560 730 804 856 960 
PAX 12,433,360 17,374,365 17,374,000 23,788,145 23,787,415 
RPM 6,294,649,719 9,024,687,764 9,024,778,705 12,670,899,500 12,670,851,760 
LFAS 37.39 37.94 37.18 37.23 37.43 
lFASSM 54.34 54.85 54.52 54.83 54.97 
EARN 28,883,776 59,343,014 57,593,050 108,826,208 111,393,212 
ROI 1.86 2.72 2.63 3.55 3.68 
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TABLE XCV. EAL SIMULATION: ALL COACH 727 
AIRC.RAFT 1980 . 1985 1985-W!S 1990 1999-W!S 
STOL 
PAXCAP 148 148 
NAC 36.37 52.24 
UTIL 2,555 2,555 
DIST 254 282 
SEG 298 398 
PAX 7,543,098 9,952,090 
RPM 2,222,193,232 3,172,413,774 
LFAS 46.86 46.29 
LFASSM 54.54 52.79 
DOC 2.665 2.547 
lac 2.242 2.046 
EARN -5,099,860 -7,618,431 
ROI -0.62 -0.64 
TWIN 
PAXCAP 205 205 205 205 205 
NAc 32.47 55.41 35.68 110.60 76.74 
UTIL 3,194 3,194 3,285 3,194 3,285 
DIST 358 379 437 369 415 
SEG 256 420 252 856 562 
PAX 8,304,430 12,979,400 6,267,050 23,788,145 13,835,325 
RPM 4,038,016,966 6,699,191,140 4,607,243,564 12,670,899,500 9,498,437,990 
LFAS 43.35 41.30 33.24 37.23 32.90 
LFASSM 59.89 57.33 57.27 54.83 55.73 
DOC 1.811 1.766 1.645 1.787 1.682 
lac 2.115 1.973 1.633 1.917 1.681 
EARN 45,374,589 67,996,730 54,570,409 89,560,293 92,192,859 
ROI 4.36 3.83 4.77 2.53 3.75 
B727 
PAXCAP 167 167 167 
NAC 29.00 28.92 25.11 
UTIL 3,194 3,194 3,285 
DIST 351 339 385 
SEG 231 236 193 
PAX 4,128,880 4,394,965 3,563,860 
RPM 2,256,632,753 2,325,496,624 2,195,341,909 
LFAS 29.30 30.58 30.27 
LFASSM 46.64 48.80 49.54 
DOC 1.558 1.583 1.487 
lac 1.650 1.733 1.574 
EARN 3,894,986 7,422,779 14,799,619 
ROI 0.69 1.31 3.02 
TOTAL 
NAC 61.47 84.33 97.16 110.60 J28.98 
UTIL 3,194 3,194 3,012 3,194 2,989 
DIST 355 365 350 369 360 
SEG 487 656 743 856 960 
PAX 12,433,360 17,374,365 17,374,000 23,788,J45 23,787,415 
RPM 6,294,649,719 9,024,687,764 9,024,778,705 12,670,899,500 12,670,851,760 
LFAS 37.40 37.93 37.19 37.23 37.43 
LFASSM 54.34 54.85 54.53 54.83 54.97 
EARN 49,269,575 75,419,509 64,270,168 89,560,293 84,574,428 
ROI 3.07 3.22 2.61 2.53 2.32 
775 
TABLE XCVI • EAL SIMULATION: ALL COACH TWIN AND 727 
AIRCRAFT 1980 1985 1985-W/S 1990 1990-W/S 
STOL 
PAXCAP 148 148 
NAC 36.37 52.24 
UTIL. 2,555 2,555 
DIST 254 282 
SEG 298 398 
PAX 7,543,090 9,952,090 
RPM 2,222,193,232 3,172,413,774 
LFAS 46.86 46.29 
LFASSM 54.54 52.79 
DOC 2.665 2.547 
IOC 2.242 2.046 
EARN -5,099,860 -7,618,431 
ROI -0.62 
-0.64 
TWIN 
PAXCAP 250 250 250 250 250 
NAC 26.63 45.44 29.26 90.69 62.93 
UTIL 3,194 3,194 3,285 3,194 3,285 
DIST 358 379 437 369 415 
SEG 210 344 358 702 461 
PAX 8,304,480 12,979,400 6,267,030 23,788,145 13,835,325 
RPM 4,038,016,966 6,699,191,140 4,607,243,564 12,670,899,500 9,498,437,990 
lFAS 43.35 41.30 33.24 37.23 32.90 
LFASSM 58.89 57.33 57.27 54.83 55.73 
DOC 1.485 1.449 1.349 1.465 1.379 
IOC 1.949 1.815 1.492 1.755 1.534 
EARN 64,756,717 101,328,466 75,815,391 159,652,217 139,777,651 
ROI 7.59 6.96 8.09 5.49 6.93 
B727 
PAXCAP 167 167 167 
NAC 29.00 28.92 25.11 
UTIL 3,194 3,194 3,285 
DIST 351 339 385 
SEG 231 236 193 
PAX 4,128,880 4,394,965 3,563,860 
RPM 2,256,632,753 2,325,496,624 2,195,341,909 
lFAS 29.30 30.58 30.27 
LFASSM 46.64 48.80 49.54 
DOC 1.558 1.583 1.487 
IOC 1.650 1.733 1.574 
EARN 3,894,986 7,422,779 14,799,619 
ROI 0.69 1.31 3.02 
TOTAL 
NAC 55.63 74.36 90.74 90.69 115.17 
UTiL 3,194 3,194 2,992 3,194 2,954 
DIST 354 363 361 369 353 
SEG 441 580 849 702 859 
PAX 12,433,360 17,374,365 17,374,000 23,788,145. 23,787,415 
RPM 6,294,649,719 9,024,687,764 9,024,778,705 12,670,899,500 12,670,851,760 
LFAS 37.40 37.93 36.29 37.23 37.43 
lFASSM 54.34 54.85 55.25 54.83 54.97 
EARN 68,651,703 108,751,245 85,515,150 159,652,217 132,159,220 
ROI 4.84 5.38 3.79 5.49 4.12 
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TABLE XCVII. EAL SIMULATION: ALL CTOL IOC K-FACTORS 
AIRCRAFT 1980 1985 1985-W/S 1990 1990-W/S 
STOl 
PAXCAP 148 148 
NAC 36.37 52.24 
UTll 2,555 2,555 
DIST 254 282 
SEG 298 398 
PAX 7,543,090 9,952,090 
RPM 2,222,193,232 3,172,413,774 
lFAS 46.86 46.29 
lFASSM 54.54 52.79 
DOC 2.665 2.547 
IOC 2.657 2.422 
EARN -22,059,614 -30,421,453 
ROI -2.66 -2.56 
TWIN 
PAXCAP 205 205 205 205 205 
NAC 32.47 55.41 35.68 110.60 76.74 
UTll 3,194 3,194 3,285 3,194 3,285 
DIST 358 379 437 369 415 
SEG 256 420 252 856 562 
PAX 8,304,480 12,979,400 6,267,050 23,788,145 13,835,325 
RPM 4,038,016,966 6,699,191,140 4,607,243,564 12,670,899,500 9,498,437,990 
LFAS 43.35 41.30 33.24 37.23 32.90 
LFASSM 59.89 57.33 57.27 54.83 55.73 
DOC 1.811 1.766 1.645 1.787 1.682 
IOC 2.115 1.973 1.633 1. 917 1.681 
EARN 45,374,589 67,996,730 54,570,409 89,560,293 92,192,859 
ROI 4.36 3.83 4.77 2.53 3.75 
B727 
PAXCAP 127 127 127 
NAC 38.14 38.03 33.02 
UTiL 3,194 3,194 3,285 
DIST 351 339 385 
SEG 304 310 254 
PAX 4,128,880 4,394,965 3,563,860 
RPM 2,256,632,753 2,325,496,624 2,195,341,909 
LFAS 29.29 30.58 30.27 
LFASSM 46.64 48.80 49.54 
DOC 2.048 2.081 1.956 
IOC 1.903 1.993 1.809 
EARN -25,662,778 -22,040,722 -10,258,538 
ROI -3.45 -2.97 -1.59 
TOTAL 
NAC 70.61 93.44 105.07 110.60 128.98 
UTIL 3,194 3,194 3,032 3,194 2,989 
DIST 354 362 353 369 360 
SEG 560 730 804 856 960 
PAX 12,433,360 17,374,365 17,374,000 23,788,145 23,787,415 
RPM 6,294,649,719 9,024,687,764 7,024,778,705 12,670,899,500 12,670,851,760 
LFAS 37.39 37.94 37.18 37.23 37.43 
LFASSM 54.34 54.85 ,54.53 54.83 54.97 
EARN 19,711 ,811 45,956,008 22,252,257 89,560,293 61,771,406 
ROI 1.104 1.82 0.85 2.53 1.69 
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TABLE XCVIII. AL SJJvIULATION: 7 PERCENT GROWTH 
AIRCRAFT 1980 1985 1985-W/S 1990 1990-W/S 
STOL 
PAXCAP 148 148 
NAC 6.23 8.72 
UTIL 2,555 2,555 
DI5T 262 273 
SEG 50 68 
PAX 1,414,375 1.978,300 
RPM 379,076,911 547,645,303 
LFAS 52.37 53.86 
LFASSM 54.01 54.90 
DOC 2.630 2.582 
IOC 2.297 2.257 
EARN -201,012 880,115 
ROI 
-0.14 0.44 
TWIN 
PAXCAP 250 250 250 250 250 
NAC 4.69 7.62 4.43 11.38 6.87 
UTIL 3,103 3,103 3,194 3,103 3,194 
DI5T 260 269 268 271 262 
SEG 44 70 42 104 66 
PAX 2,222,485 3,524,805 2,115,175 5,121,680 3,340,480 
RPM 586,789,809 957,136,943 571,079,698 1,406,546,099 884,328,742 
LFAS 55.36 55.18 55.19 53.97 55.47 
LFASSM 56.29 55.82 53.45 55.00 56.18 
DOC 1.764 1.733 1.720 1.727 1.741 
IOC 2.833 2.748 2.756 2.693 2.818 
EARN 6,001,678 10,044,692 6,081,555 13,653,619 9,348,281 
ROI 3.99 4.11 4.28 3.74 4.25 
DC-9 
PAXCAP 100 100 100 100 100 
NAC 7.76 8.42 8.09 10.25 9.54 
UTIL 3,103 3,103 3,194 3,103 3,194 
DIST 272 265 270 259 273 
SEG 76 84 82 104 96 
PAX 1,390,650 1,544,680 1,540,300 1,993,995 1,797,260 
RPM 395,995,940 421,778,424 428,689,013 528,976,831 503,473,328 
LFAS 50.13 50.38 51.46 52.53 51.90 
LFASSM 52.99 52.62 54.53 54.10 53.07 
DOC 1.748 1.767 1.741 1.785 1.733 
IOC 2.631 2.691 2.686 2.811 2.655 
EARN 2,284,428 2,046,880 2,820,753 3,395,159 3,231,199 
ROI 2.62 2.17 3.11 2.95 3.02 
TOTAL 
NAC 12.45 16.04 18.75 21.63 25.13 
UTIL 3,103 3, 103 2,982 3,103 2,972 
DIST 267 269 267 265 270 
SEG 120 154 174 208 230 
PAX 3,613,135 5,069,485 5,069,850 7,115,675 7,116,040 
RPM 982,785,749 1,378,915,367 1,378,845,622 1,935,522,930 1,935,447,373 
LFAS 53.22 53.62 53.22 53.56 54.07 
LFASSM 54.91 54.79 53.95 54.75 54.98 
EARN 8,286,106 12,091,572 8,701,296 17,048,778 1:),459,595 
ROI 3.49 3.57 2.32 3.55 2.56 
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TABLE XCIX. AL SIMULATION: 8 PERCENT GROWTH 
AIRCRAFT 1980 1985 1985-W/S 1990 1990-W/S 
STOL 
PAXCAP 148 148 
NAC 6.65 8.72 
UTll 2,555 2,555 
DIST 272 273 
SEG 52 68 
PAX 1,503,800 1,960,780 
RPM 415,077,070 545,936,545 
lFAS 53.53 53.38 
lFASSM 54.67 54.67 
DOC 2.587 2.582 
IOC 2.256 2.247 
EARN 490,733 709,845 
. ROI 0.32 0.36 
TWIN 
PAXCAP 250 250 250 250 250 
NAC 5.38 8.25 5.67 13.62 9.28 
UTll 3,103 3,103 3,194 3,103 3,194 
DIST 264 268 266 266 268 
SEG 50 76 54 126 88 
PAX 2,513,755 3,871,920 2,665,960 6,236,025 4,380,365 
RPM 670,815,366 1,047,735,987 723,240,526 1,680,784,315 1,195,404,061 
lFAS 55.10 55.83 54.10 54.24 54.55 
lFASSM 55.75 56.57 55.22 55.19 55.58 
DOC 1.751 1.737 1.727 1.743 1.720 
IOC 2.788 2.777 2.740 2.743 2.738 
EARN 6,782,147 11,522,181 7,240,084 16,115,034 12,546,229 
ROI 3.93 4.36 3.98 3.69 4.22 
DC-9 
PAXCAP 100 100 100 100 100 
NAC 8.05 10.85 8.66 12.39 11.52 
UTil 3,103 3,103 3,194 3,103 3,194 
DIST 276 266 261 276 260 
SEG 78 108 90 120 120 
PAX 1,449,780 1,972,095 1,674,255 2,293,660 2,249,130 
RPM 407,195,860 541,722,771 451,158,599 645,009,634 595,362,659 
lFAS 50.92 50.03 50.97 52.37 51.35 
lFASSM 52.81 52.20 52.94 53.82 52.89 
DOC 1.737 1.765 1.766 1.737 ].769 
IOC 2.619 2.672 2.744 2.665 2.761 
EARN 2,293,824 2,516,821 2,495,004 4,612,309 3,127,283 
ROI 2.54 2.07 2.57 3.32 2.42 
TOTAL 
NAC 13.43 19.10 20.98 26.01 29.52 
UTil 3,103 3,103 2,991 3,103 3,005 
DIST 271 267 265 271 266 
SEG 128 184 196 246 276 
PAX 3,963,535 5,844,015 5,844,015 8,529,685 8,590,275 
RPM 1,078,011,226 1,589,458,758 1,589,476,195 2,325,793,949 2,336,703,265 
LFAS 53.49 53.73 53.02 53.72 53.41 
lFASSM 54.59 54.99 54.41 54.80 54.65 
EARN 9,075,971 14,039,002 10,225,821 20,727,343 16,383,357 
ROI 3.45 3.64 2.38 3.60 2.62 
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TABLE C. AL SIMULATION:: 9 PERCENT GROWTH 
AIRCRAFT 1980 1985 I 985-W/S 1990 1990-W/S 
STOL 
PAXCAP 148 148 
NAC 7.22 9.58 
UTIL 2,555 2,555 
DIST 275 266 
SEG 56 76 
PAX 1,595J80 2,211,535 
RPM 447,252,866 596,263,535 
LFAS 52.75 53.87 
LFASSM 54.10 54.84 
DOC 2.575 2.612 lac 2.219 2.305 
EARN 272,376 692,926 
ROI 0.17 0.32 
TWIN 
PAX CAP 250 250 250 250 250 
NAC 5.62 11.05 6.64 17.46 11.88 
UTIL 3,103 3,103 3,194 3,103 3,194 
DIST 266 267 261 270 270 
SEG 52 102 64 160 112 
PAX 2,670,340 5,018,385 3,223,315 7,830,345 5,484,490 
RPM 713,319,268 1,362,548,487 851,106,768 2,148,019,188 1,504,840,366 
LFAS 56.28 53.92 55.19 53.63 53.66 
LFASSM 56.48 55.07 55.95 54.70 54.70 
DOC 1.743 1.740 1.744 1.730 1.714 lac 2.808 2.725 2.818 2.691 2.692 
EARN 7,874,451 12,957,324 8,766,267 20,247,533 14,687,448 
ROI 4.37 3.66 4.11 3.62 3.86 
DC-9 
PAXCAP 100 100 100 100 100 
NAC 9.39 8.76 9.94 12.48 13.25 
UTIL 3,103 3,103 3,194 3,103 3,194 
DIST 272 271 273 261 265 
SEG 92 86 100 126 136 
PAX 1,680,095 1,691,775 1,891,065 2,492,950 2,627,635 
RPM 470,059,554 462,643,312 526,837,978 659,987,420 706,838,774 
LFAS 50.03 53.90 51.81 54.21 52.93 
LFASSM 52.05 54.71 53.24 55.18 54.05 
DOC 1.748 1.751 1.733 1.779 1.755 lac 2.623 2.751 2.670 2.847 2.771 
EARN 2,302,346 3,664,449 3,535,560 5,142,374 4,996,535 
ROI 2.18 3.73 3.17 3.67 3.36 
TOTAL 
NAC , 15.01 19.81 23.80 29.94 34.71 
UTIL 3,103 3,103 3,000 3,103 3,018 
DIST 270 269 270 266 267 
SEG 144 188 220 286 324 
PAX 4,350,435 6JlO,160 6,710,160 10,323,295 10,323,660 
RPM I, 183, 378, 822 1,825,191,799 1,422,670,612 2,808,006,608 2,807,942,675 
LFAS 53.69 53.92 53.61 53.77 53.52 
LFASSM 54.62 54.98 54.69 54.81 54.56 
EARN 10,176,797 16,621,773 12,574,203 25,389,907 20,376,909 
ROI 3.56 3.67 2.57 3.63 2.73 
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3.2.2 Sensitivity Analysis 
The purpose of the sensitivity analyses performed as an integral part of the 
economic analysis is twofold: 
1. To expose possible analytic bias injected into the simulation of the 
introduction of STOL into airline systems as a result of operational 
assumptions, or as a result of cost calculation methods 
2. To determine the system economic sensitivity (impact) to variations 
in certain operational/scenario parameters and cost factors. 
The sensitivity analysis is performed independent of the simulation analysis 
through the integration of the DOC, IOC, and ROI models (as described in 
Section 3.1.2) into a single computer model. This economic model requires as 
input: 
• Fuel cost • Airframe spares factor 
• Insurance rate • Engine spares factor 
• Labor rate • Residual value 
• Passenger baggage weight • Depreciation period (years) 
• Average system load factor • Airframe weight 
• Fare • Thrust per engine 
• Escalation rate • Number of engines 
• Airframe maintenance factor • Aircraft passenger capacity 
• Engine maintenance factor • Number of cabin attendants 
• IOC K-factors • Total passengers served 
• Aircraft gross weight • Total revenue passenger miles 
• Flyaway co st • Average stage length 
• Airframe cost • Flight time 
• Total engine cost • Block time 
• Block fuel 
781 
Figur'e 311 is a sample output from the parametric economic model and shows 
the extent of data that the model provides. Note that ROI' s presented in this 
section are lIscreening" ROI's. 
Inspection of the input to the model reveals that the only scenarioiata 
required are: 1) total annual passengers served; 2) revenue passenger' miles, 
and; 3) average flight segment distance (stage length). Justification for 
reducing the scenario to thr-;se three parameters is based on the results of 
the Phase I sensitivity analyses which showed that ROI was insensitive to 
the distribution of route lengths about the average length and to the dis-
tribution of passenger trip distances about the average distance. Furthermore, 
reducing the scenario to the three basic parameters allows complete analytic 
control over the parametric analysis. 
The sensitivity analysis is designed to consider parametric variation of six 
scenari%perational parameters (demand, fare, load factor, utilization, 
revenue distance, and stage length) and five cost elements (IOC K-factors, 
DOC factors, engine cost, fuel cost, and number of crew). In all cases the 
STOL aircraft analyzed is the EBF, FPR 1.25, 3000 ft aircraft; however, the 
resulting trends are common to all STOL concepts. In the analysis of system 
sensitivity to variation in cost assumptions, both STOL and CTOL are analyzed 
in order to better understand the economics of airline operations using mixed 
fleets. 
Summary plots of the results of the sensitivity analyses are presented in the 
following pages in the form of histograms and carpet plots. Most of these 
figures are self explanatory and require no explanation in the text. In 
general, the sensitivity analyses support the results of the simUlations 
(EAL and AL) and no surprises in terms of impact trends that devel0I-. It is 
interesting, however, that the sensitivity analyses did reinforce (see 
Figures 312, 313, and 314) the theory that ROI is insensitive to total 
demand when load factor is fixed -- this offers significant potential for 
simplification of future economic analyses. 
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3000 FT,FPR 1.25,MACH 0.8,30000 FT CRUISE ALT, ERF AIRCRAFT 
AIRCRAFT CHARACTERISTICS 
WEIGHTS 
GROSS 146669 
OWE 97531 
WA 82327 
PERFORMM'CE 
NO. OF ENGINES 
TOTAL TAXI TIt-iE 
THRUST/E~lG'INf:: 
NO. OF PASSENGERS 148 PASS. WT. 
4 
0.084 
20306 
165 
COSTS 
FLYAWAY 10243432 
AIRFRAME 6373406 
ENG I ~lE 3870026 
BAGGAGE/PMS 35 
DIRECT OPERAT I tlG COST FACTORS 
BASED ON 1972 DOLLARS E~CALATION 1.260 
INSURANCE RATE 0.012 NO, OF CRHI 3 FUEl COST 
DEPRECIATION TERM 12 RESIDUAL VALUE 0.100 LABOR RATE 
AIFRAME SPARES 0,100 ENGINE SPARES 
MAINTENANCE BURDEN 1.3 A I RF RAME MA I tIT. 0.675 ENG I tIE MA I ~'T • 
INDIRECT OPERATING COST FAr-TORS 
SYSTEM EYPENSE 
AIRCRAFT CONTROL 
NO. OF HOSTE~~ 
PASSENGER SERVICE 
CARGO HANDLING 
GENERAL ANn AnMIN 
0.4100 
16.530 
4 
3.650 
70.43 
0.06 
LOCAL EXPENSE 
FOOD AND BEVER~GE 
HOSTESS EXPENSE 
OTHER PASS. EXP. 
OTHER CARGO EXP. 
SYSTEM CHARACTERISTICS 
1.4300 
0.2000 
20,000 
0.0044 
0.0086 
0,0197 
6.00 
0.250 
0.750 
FLEET SIZE 21.79 
LOAD FACTOR 55.00 
BASIC REVENUE 12.00 
UTIL. HR/DAY 
PAX/YEAR 
RE vn!uE/ R Pt·1 
7,00 
6000000 
0.0628 
FLTS/DAY 201.95 
RPM/YR 1500000000 
FARE DISCOUNT 0.85 
SYSTEM RFSlJLTS 
RANGE S MI. 115 230 345 460 575 250 
BLOCK TIME 0.509 0.719 0.929. 1 .• 168 1.385 0.755 
BLOCK FUEL 6556 8721 10858 12775 14633 9095 
DOC $M 50.58 65.32 80.05 96.07 110.75 67.88 
IOC $M 63.64 65.99 68.34 70,97 73.36 66.40 
COST $M 1l!t.22 131.31 148.39 167,04 184.11 134.28 
REVD'UE $M 98.03 134.86 171.70 208.53 245,36 141.27 
EARNINGS $M -8,42 1,85 12.12 21,57 31.85 3.64 
AFT TAX ROI -4.83 0.75 3.82 5.40 6.73 1.41 
DOC ¢/A~SM 4,031 2,603 2,127 1.915 1,766 2.489 
IOC ¢/ASSM 5.073 2.630 1.816 1.414 1.169 2.435 
COST ¢/As~r·1 9.105 5.233 3,943 3.329 2.935 4.924 
TI CKET PR ICE 16.34 22.48 28.62 34.75 40.89 23.54 
Figure 311. Sam~le Parametric Economic Model Out~ut 
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Figure 312. Economic Sensitivity; Utilization, PAX 
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Figure 313. Economic Sensitivity: Fare, PAX 
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Figure 314. Economic Sensitivity: PAX vs. !Dad Factor 
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Figure 315. Economic Sensitivity: Utilization vs. Fare 
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Figure 316. Economic Sensitivity: Fare vs. Load Factor 
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Figure 31,. Economic Sensitivity: Utilization vs. Load Factor 
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Figure 318. Economic Sensitivity: Utilization vs. Distance vs. Distribution 
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Figure 319. Economic Sensitivity: Revenue Distance 
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Figure 321. STOL ROI Sensitivity: Load Factor/Revenue Distance/Flight Distance 
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Figure 324. STOL ROI Sensitivity: Demand/Flight Distance/Revenue Distance 
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3.2.3 Short Haul System ROI 
The methods for deriving the ROI's used in the study are described in paragraph 
3.1.2. The purpose of this section is to show the results of the application 
of the CAB Method ROI and the discounted cash flow ROI method to four (4) 
specific short-haul systems. The simplified ROI method also described in 
Paragraph 3.1.2 is used throughout the Parametric Economic Analysis (Para-
graph 3.2) and the sensitivity analysis. 
The CAB method and the DCF/ROI method are applied to the Eastern Air Line 
Short Haul System as described in Paragraph 3.2.1.1 to provide ROI's that are 
as realistic as possible for comparison with actual airline experience and to 
provide data that shows the financial impact the various aircraft types have 
on the systems. 
Four short-haul systems are analyzed for return on investment by the cash flow 
method described in Paragraph 3.1.2.3. The short-haul systems include the 
types of aircraft indicated by the table below and the number of aircraft 
shown on the delivery schedule, Table CI • 
•. 
SYSTEM I II III IV 
YEAR 1980 1985 1990 1980 1985 1990 198011985 1990 1980 1985 1990 
TrtJ'in • • • • • • 
I 
• I • • • • • 
B-727 • • • • • I • • • .-1---r---
I EBF /3000 • • 
OTW/rBF • • 
. .1 • 
OTW/rBF l~ • • Part 36-10 ". 
CP 
f-' 
o 
YEAR 
AIRCRAFT 
TWIN 
DElNERIES PER YEAR 
OJMULATlVe TOTALS 
STOl (ESF/3000 OR OTW/ 
ISF) 
DELIVERIES PER YEAR 
OJMULATIVE TOTALS 
80EING 727-200 
DELIVERIES PER YEAR 
RETIRED 
OJMUlATIVE TOTAL 
MODIFICATIONS 
1974 
4 
31 
I 
TABLE CI. 
1975 1976 1977 
1 6 
6 
0 2 I 
31 
I 
3~ 34 ·oJ 
5 5 7 f 
I 
SHORT HAUL AIRCRAFT DELIVE~Y SCHEDULE 
1978 1979 1980 I 1981 i 1982 I 1983 I 1984 I 1985 I 1986 I 1987 I 1988 1989 I 1990 1 I 
i 
I j 
I I I I i 
I 
I I ! I I I I I \ I I I I i I 
8 I ,I 9 9 1 h 0 ( 1 ! 1 ; 9\!T'~1 I . 14 23 32 33 33 35 ; 36 45 I 53 61 I " I 77 I 34 
I 
7 7 7 I 7 8 3 I 4 3 I 3 3 I 
7 14 21 28 36 39 43 46 49 52 
2 I 1 
1 1 1 I I B B 8 8 1 
36 37 38 37 36 35 34 33 25 17 9 I 0 
7 7 7 
The CAB has recently established a new procedure for calculating ROI. This 
procedure is described in CAB 72-211. This procedure is the same as that 
described in the Financial Statistics report except that it deletes all revenues 
and expenses from non airline activities such as hotels and other travels 
services not directly related to the aircraft transportation system. A repro-
duction of the ROI's for U.S. Airlines as calculated by the CAB using the re-
vised method is presented in Table CII. Since the STOL short-haul systems 
presented in this report do not incur revenue and/or expenses from sources 
other than air transportation activities, the calculated ROI's for these systems 
may be compared to the CAB ROI calculations for the airlines as shown in 
Table CVII. The discounted ROI's are presented in Tables CIII through CVI. 
The discounted ROI's are calculated on the basis of the total investment 
stream and the sources of cash. The investment stream is discounted back to 
January 1, 1981, using a weighted aVErage cost of capital of 8 percent. 
The difference between the DCF/ROI and the CAB method is a function of the 
timing of the cash flow. If cash sources and disbursements remain relative-
ly constant with respect to each other, as in System II, the CAB method and 
the discounted method yield practically the same results. If net cash flows 
are higher in earlier years and lower in later years, as in Systems III and 
IV, the discounted method yields slightly higher results. And if net cash 
flows are higher in later years and lower in early years, the CAB method 
produces slightly higher ROI's (System I). An important aspect of these ROI's 
to be considered when viewing these systems is that these ROI's are based on 
only a portion of the total system life. The ROI's are calculated on a ten 
year span starting in 1981 and ending in 1990. These may be the worst years 
for the systems in terms of ROI. The systems start with an initial debt that 
began accumulating in 1977 but does not get credit for income during this 
period. The large investment period is over by 1990 and;the ROI's are on the 
upsweep but the systems ROI's are not determined after 1990. The ROI's pre-
sented here represent the ROI's for a segment of the system where heavy in-
vestment is incurred for the phasing in of large numbers of new aircraft. 
The ratio of new aircraft to aircraft already .in service or being depreciated 
is much larger for the short-haul system than the ratio for the current trunk 
airlines. 
CX> 
I-' 
I\) 
SYSTEM I 
NET INCOME 
INTEREST 
AUG. LONG TERM DEBT 
AVO. EQUITY 
R.O.I. 
WEIGHTED R.O.I. 
SYSTEM 1/ 
NET INCOME 
INTEREST 
AVG. LONG TERM DEBT 
AVG. EQUITY 
R.O.I. 
WEIGHTED R.O.I. 
SYSTEMIIf 
NET INCOME 
.INTEREST 
AVG. LONG TERM DEBT 
AVG. EQUITY 
R.O.I. 
WEIGHTED R.O.I. 
SYSTEM IV 
NET INCOME 
INTEREST 
AYG. LONG TERM DEBT 
AVG. EQUITY 
R.O.I. 
WEIGHTED R.O.I. 
81 
7.30 
33.47 
40.77 
433.16 
292.52 
725.68 
5.62% 
9.36 
32.80 
42.16 
421. 92 
291.17 
713.09 
5.91% 
10.86 
32.12 
42.98 
414.98 
289.78 
704.76 
6.10% 
10.92 
~ 
42.92 
411.90 
289.01 
700.91 
6.12% 
TABLE CII. 
82 
4.68 
35.61 
40.29 
440.41 
298.51 
738.92 
5.45% 
9.07 
33.93 
43.00 
413.12 
300.39 
713.51 
6.03% 
12.46 
32.21 
44.67 
395.06 
301.44 
696.50 
6.42% 
12.51 
32.12 
44.63 
390.16 
300.73 
690.89 
6.46% 
RETURN ON INVESTMENT (CAB METHOD) 
83 
4.09 
37.73 
41.82 
453.28 
302.90 
756.18 
5.53% 
II.OS 
34.86 
45.94 
409.50 
310.46 
719.96 
6.38% 
16.70 
31.75 
48.45 
372.96 
316.02 
688.98 
7.03% 
16.72 
31.72 
48.44 
368.68 
315.34 
664.02 
7.08% 
84 
1.67 
39.97 
41.64 
463.24 
305.78 
769.02 
5.41% 
11.38 
35.26 
46.64 
397.59 
321.69 
719.28 
6.48% 
18.98 
30.91 
49.89 
348.47 
333.86 
682.33 
7.31% 
19.05 
30.79 
49.84 
343.20 
333.23 
676.43 
7.36% 
85 
4.13 
41.72 
45.85 
491.00 
308.68 
799.68 
5.73% 
17.05 
35.12 
52.17 
396.22 
335.91 
732.13 
5.96% 
86 
(.46) 
48.77 
48.31 
550.83 
310.51 
861. 34 
5.61% 
17.39 
40.18 
57..57 
425.39 
353.13 
778.52 
7.13% 7.39% 
7.30% 
27.07 25.54 
29.22 33.40 
56.29 58.94 
329.74 345.00 
356.89 383.19 
686.63 728.19 
8.20% 8.09% 
8.05% 
26.29 21.59 
30.41 35.57 
56.70 57.16 
335.69 366.14 
355.90 379.84 
691.59 745.98 
8.20% 7.66% 
7.69% 
87 
.62 
55.06 
55.68 
619.90 
310.59 
930.49 
5.98% 
17.75 
44.24 
61.99 
464.95 
370.70 
835.65 
7.42% 
29.50 
37.25 
66.75 
385.16 
410.71 
795.B7 
8.39"~ 
21.66 
40.20 
61.86 
413.50 
401.46 
814.96 
7.59"~ 
88 
1.82 
60.27 
62.09 
667.09 
311.81 
978.90 
6.34% 
21. II 
47.17 
6B.28 
481.68 
390.13 
871.81 
7.83% 
33.47 
40.17 
73.64 
40J. 95 
442.20 
844.15 
B.72% 
24.68 
43.80 
68.48 
439.52 
424.23 
863.75 
7.93% 
89 
7.26 
63.37 
70.63 
683.68 
316.35 
1000.03 
7.06% 
28.38 
48.41 
76.79 
472.95 
414.87 
887.B2 
8;65% 
41.46 
41.17 
82.63 
390.24 
476.66 
866.90 
9.53% 
31.72 
45.46 
77.18 
436.56 
452.83 
889.39 
8.68% 
90 
15.50 
64.18 
79.68 
683.29 
327.73 
1011. 02 
7.88% 
40.75 
48.09 
88.84 
456.37 
449.44 
905.81 
9.81% 
54.82 
40.09 
94.91 
362.90 
527.80 
890.70 
10.66% 
44.08 
45.13 
89.21 
419.26 
490.73 
909.99 
9.80% 
co 
t; 
TABLE CIII. QUIET TURBOFAN STOL AIRCRAFT 
"(.HEOULF t,C 
~C~. ~CH. 1:' Mrl~ 
SOli. (MILLION!, I _I'P. [IIWING 
12-31-IH 
INVF~lf'\fNl 
CF (\~Pf;~1T ON A1P(.RA!'T $ 21:1.<'2 
CF Flll.I'T Fl;ll) PM~Nl S bO • .t,fo 
C F GKl,U'40 PI\OPf PlY ,. ~'.4(' 
CF fACllITl! S S .10 
CF SPA!:!:!:. S. 11."(; 
-----
TOTAL 1NVf~THENl ~ Hi5.40 
Pl'f Sf NT VALUf $ y1.t-O 
lOTU l 1:19b.~1 
SOUf<CE5 [)~ CA~,H 
CF NtT PlCe'!r $ 7.30 
CF (l!':?kH:.I/lTln'l/ t. 10.19 
2A CAPITALlllU INTEREST $ l.67 
CF DIF~k~~O l~Xt~ $ 24.44 
-----
lillAL ~UURCE~ $ '19.31 
OI!.CtlUNTfD R~1f OF RfTU"N 
<'.01 f'Cl. 
I 5.01% I 
LlICKHHfJ CALlFCPIiA ClIHI>ANY 
CD"~ER[IAl FINANCf 
I1AI!.CH ''''7:: 
nlSCOUNTfP CASH ~lUW 
I? MO!> 
F'IIU) "It, 
12-31-82 
,. 31.11 
S ~'O.1 9 
f 5.'f0 
S .10 
,. 1"'.20 
-----
S 1UO.,O 
S 1ll.1Z 
S 4.68 
$ 17.80 
f' 3.02 
$ 19.44 
----
$ '18.'10 
17 M05 12 MO~ 12 MflS 
lNOI N(, fNt'JNf .. I Nn,",G 
12-31-83 12-31-11 .. 12-31-8!> 
$ 27.63 S. ~~.""Q $ !:tl.83 
,. t fl .4B S 60.4fi ~ (>7.65 
t ~ .. Y{J S (;>.70 S 7.10 
s .10 $ .20 f .10 
, 14.80 , 14.tl " S ~2.!>O 
---- ------ -----
S 103.91 $ 101.11 $ 14'1.18 
$ 82.50 S 18.71 S 101.59 
S 4.09 $ l.b7 S 4.13 
$ 6~.41 $ 93.11 S 9t..14 
S ?.u2 S 2.7~ $ 3.97 
$ 1b.13 $ 13.b3 ,. ]2.47 
--- ----- -----
, 102.bl ,. 105.t,r, S 108.17 
All OA1" IS IN 
C()N~lANT 1977 DOLLARS 
12 M.OS 12 ..,O~ 
fNfllN[· fll/L,)N" 
12-:'11-"6 12-~I-B7 
S 4C.(>[ S 52.43 
f. 114.12 ! 111.00 
S 7.40 S 0 •• 0 
$ .10 S .10 
S 72.1(J $ 20.50 
------- -----
S 11"4.32 $ 1'10.b3 
$ llb.12 S 111.14 
S .4b- S .b2' 
S 105.90 S 11 B.4!) 
S 4.32 S 4.43 
S 10.06 S 10.49 
------- ----
S 111.11l $ 125.13 
12 MO~ 12 MOS 12 MOS 
~ Nr J "/(. ~'i[,P/(, f Nt. 1 NC, 
1?-3]-"" 17-31-8<' 12-31-'10 
$ 3t .Ct ! 3[·.4(1 S 6.b5 
s 103.1<) S 1(;3.83 ) 103.1l3 
! t. •• 0 s 6.60 
" 
.HI S .) 0 S .10 
S ';>P.<;O s 20.50 
----- ----- ----
S Ib1.(·" S 1tl.43 $ 112.58 
S '10.23 S 80.72 $ 52.12 
s- 1.!!2 S 7.2b S 15.50 
, ]7<1.13 S 133.85 S 133.52 
S 3./10 $ 3.25 $ 1.6b 
$ 9.,. S 5.14 f 8.lb 
----- ---- ---
$ 13t> ... 1 S 1'03.00 $ 156.22 
SYSTEM I 
"IRCRAF1-fXIERNAL BLOWN FlA'5 
3(,00 FOOl FHLO 
(» 
1-' 
+=-
<,(.HF-flULf 
SCH. 
!,(lU. ("'IllION~ I 
INV~ <,1 Mf-NT 
C~ rlP~Sll CN ATK('R.F-T 
CF fLIGHT FClIIP'IfNT 
CF LRn~ND PROPENTY 
('F FAc.Illllf-S 
CF SP~~fS 
TUTAL INV~~lMrNT 
PRf SENT VALU~ 
HIT Al 
~lil'"CF!> !·F CI\!,H 
CF "'~ T 1N((''''~ 
CF L'FPkH,HT)UN 
iA CAPJIAllZlU INTf~~Sl 
CF OEF~RRED TAX~S 
HiTAl SUURCt S 
OlS(,(,UN1f(1 lun ilF RFTun~ 
1.22 PeT 
17•2,2% I 
l(!CKH~{'(' CALlFL~,NIA ('OMPANY 
CCMM~~CJAl ~JNA~t[ 
MMi,CH 1 .. 73 
4(. 
5lH. 11 MU~ 
APr. ('I{;}N(. 
12-31-1'1 
,. 
'/·.t ~ 
~.')h. 11.) 
,j."O 
,. 
.10 
,. 
'1.1(-
-------
f ~S.£I~ 
~ 81'.i<~ 
1; /<~4.70 
$ ".3(' 
1- 'l 'I. ';.0 
" 
~ .4 ~J 
,. ;'3. ':>7 
------
.. 9<;.'18 
TABLE CIV. QUIET TURBOFAN STOL AIRCRAFT 
fll <'(.ullNlt-" (.A'H ~LLW 
12 M(!!> 
[Nlll N(, 
1:<'-31-82 
S, ;-f,.t5 
$ 4~.S1 
S, 3.'10 
$. .10 
,~ 11.7r 
-----
!' "'0. It. 
~ 77.45 
~ ".01 
$. 7b.3'l 
1- ;> .(,2 
s 17.96 
-----
.. 100.53 
12 "'l'~. 12 Hr' 12 ~I'S 
t ND} r;t· ~ Nl·}tH,. H:tlhG 
1~-31-~? lC'-:H-f<' 12-31-8~. 
,. 2CI • Q '1 ,. ~3.~1 ,. ~(,.51 
,. ~( .1 C , ~b.lO 1· 62.6'> 
5. ,~ ."U 1 4.<'(' $ h.30 
s- .20 S .l() S, .10 
J 1] .10 S B.IlC ,. 21.80 
-----
------ ------
1- 92.f<.1 S 91.11 ,. 141.47 
s 7).74 $ 11.37 ,. 9t .11 
$ 11.0e s II .31' ,. i1.0~ 
" 
1''1.14 S flQ.C,{ S 92.26 
$. 2 .1<1 $. c .'"",q $. 3.84 
$ 14.30 S 11.6l' S 10.60 
------ ----- -----
~IO,,).6q t 1l0.3,,) ~ llt.O<;-
4ll DAlA IS IN 
C"'%TIIII:T 1'172 O(ILLIIRS 
1<' MOS 
I M'INf, 
17-:>1-1'6 
,. 39.15 
S 112.?4 
S b.3tr 
~ .10 
.$ 21.20 
-------
S 179.59 
S 113.14 
! 17.3<; 
, IOI.41l 
S 4.;:'3 
S fl.54 
-------
l )23.18 
12 "'OS 
FNr.l NG 
12-31-87 
S 51.44 
So 10>:<.5t' 
$ 5.Ru 
$ .10 
$ 19.flO 
------
.$ 185.64 
,. IOP.22 
S l7.1!> 
S 113.1>'1 
S 4.34 
S '1.41 
------
.$ 136.45 
12 1'10., 12"(15 
~NPIN(' HID1t~(' 
lZ-,H-foB Il-31-f!9 
,. 35.48 $ 2q~P6 
s 101."5 .$ 1(:1.45 
S 5.RU $ ~.llO 
.$ .10 S .10 
$ 19.60 ~ ·19. eo 
-----
. -------
S Jt3.13 S 1~1.51 
S 8f1.10 S 18.70 
$ 21.11 $ 28.38 
s 1;>3.92 ~ 12f1.32 
S 3.74 S 3.20 
$ 8.5'1 S 5.l)3 
----- ----
S 140.88 S 158.53 
SYSTEM II 
AJRCRAFT-01W/IBF 
AU-c;,UIH 
12 Me'S 
INC'JNG 
11-31-90 
~ P.~ 1 
~ }(il.'15 
$ .10 
-----
$ He.56 
, !>1.19 
$ 40';75 
.. 127.1Ie. 
S 1.63 
.. 9. <:2 
----
.. 1'1b.20 
300.} FrlOT FIf-lO 
0::> 
l--' 
V1 
SCHLliUU 
~l .. H. 
!-..('u. (111 Ll U.N!.' 
JI.Vt ~hlll,' 
U '" pC" 11 I r. /.1 "C.k"" 1 
If t-l.l.t·l H·U1HItNT 
(f (.~t \,hl, I" \.1\'\ '{lY 
{f tAl IllIl' ~ 
(. q i I.~ ~ 
II 11< l J 'jllf' J HI-NT 
\'''1 !E ".1 Y~l.UI: 
T(.1AL 
~I'l:"lf·.' I 'f- l- '.11 
(r Nt 1 U.C(;'t1 
t.t [.0.,,' <. H lll'~ 
2,. (.f . .-!Utllfl. It,HI((!>l 
(,1- or I H f..i " T I U !. 
'L fAt. ~OUR (.f s 
OJ ~.<'\.I\I .. 11 U K'll: lIf kETURN 
'l.2~ "Ll. 
19 •25% 1 
L{'(K~tlt> ( • .aLJtI.I<NIb. L(IHPAIIIY 
Ll~~'-(lAl FI~tNlf 
'\M,C'\ 1"73 
TABLE CV. QUIET TURBOFAN STOL AIRCRAFT 
4C DISCOUNTED CASH FLOW 
~CH. 12 MOS I:! MuS 
"I'P. fNC'JNG ~NnNc. 
l?-:n-nl 12-jl-82 
• Z"'.!>b • ~!J..Jb f· !>O.~4 ~ .:\~.9~ , :i.00 to 3.5<t 
S .10 ~ .10 
S 8.10 .. 10.10 
------- -----
S H~·.('O .. 7'1.(;1 
.. -''J.t.~ , (.7.11 
.. 7',4, .lI!> 
, ll1.lIt. S 12.4h 
.. " ... 00 , 15.0? , 
.,.n s 2.')" 
" 
;-2.91 • Ib.b6 
------ ------
$ lC,(O.tol .. IOI.!i6 
12 Ims 1~ MOS 12 MOS 
f NOJrjC. fNliING [NDING 
1l'-:H-t:3 12-31-84 12-31-85 
$ In. ·fb • ?1.~/ .. S .. 0.90 
.. !in.21t $ !iC."1t S !)!i.95 , 3.~O .. 3.4G ~ 6.10 
1 .10 .. .;>0 .. .10 
S- 10.10 S 11."0 .. 21.20 
------ ------- -----
.. 112.10 .. IiI.VB .. 13;, .25 
" 
b!>.hO , b40.00 , 90.0b 
.. lh.70 S le.9 8 S 27.07 
" 
81.03 $ 86.96 S 88.51 
$ 2. !ill $ 2.38 , 3.67 
S 12.60 
" 
9.b'o .. 6.64 
------ ------ ----
$ 107.15 .. 113.22 $ 120.55 
ALL DATA IS IN 
Coro/STANT 1972 DOllARS 
12 MOS 
ENOING 
12-31-8e. 
S ),B .to2 
.. lC9.73 
$ 6.«0 
$ .10 
S 20.30 
-------
.. 174.75 
, 1l0.09 
$ 25.54 
$ 97.08 
.. 3.86 
$ 6.b7 
----
S 125.43 
12 MOS 
ENOINr. 
12-31-117 
$ !,O .. l~ 
.. )()5.1!> 
s ~.bn 
S .10 
S 1'1.20 
------
.. 180.tll 
S 10!>.O5 
, 29.50 
, 1(18.83 
S 40.22 
S 8.01 
------
$ 142.12 
12 MOS 12 MOS 
ENOIMG fNtJING 
11-:H-88 12-31-69 
.. " ... 70 .. .,9.15 
.. ~~ ... It S 9'1.44 
.. 5.t.O S !> .t. 0 
.. .10 s .)0 
S l'l.lu .. 19 • .,0 
------ ------
.. 1~<i.04 !- 153."9 
" 
oS.tle S lb.7!> 
S 33 ... 7 S 41."b 
, 118.he 
" 122.80 
" 
·3.b6 ~ 3.12 
$ 7.!>.5 , 4.60 
------ -----
S l!>l . • C4 S 165.74 
SYSTEM III 
AlktRAfT-UTW/JBF 
SIMI-eUIET 
12 Me!> 
ENDING 
12-31-90 
S tI.~o 
S 99.44 
S .10 
------
S 108.04 
S !>O.OZ 
" 
54.8Z 
S 122.06 , 1.58 
$ 9.29 
-----
" 184.61 
3000 FOOT fIELD 
co 
i-' 
0\ 
':CHcUUU 
:'CH. 
~(jU. C '" 1 l L1 flN <. I 
It,VI ~.lMfNT 
If ""'('U\) r LIN AfkrPAFT 
('F fl.lt.IlT H;UIP'F NT 
CF GK( .IIN(1 PkDP[ k 1 Y 
('F FACJ LIT If ~ 
CF SPAH:::' 
TuT A'l. I'Nf~ Tm NT 
PhI ~I "T Vf,l\,r 
l[,T Al 
:'('U'lCf~. OF C.A~.H 
CF NfT 1101(,0"11. 
(.1' DFP~.ftl"'TTf'N 
U. Ct· P IT I> Ll If P I .... TFHST 
CF Dtffi<.kfL lAXI~ 
lPTAl ~(Il'r> Cf ~ 
[)1~Cf1UNHD RAH' (:F' F<ITU~N 
R.411 pel 
I 8.40% I 
U)(.Kt<f!!· lAl JfIH,IoIIA ((.~\PA"'Y 
CO~Ml~LIAl ~1~ANC.1 
MA;{lh h73 
4C 
5CH. 
AP~. 
TABLE CVI. QUIET TURBOFAN STOL AIRCRAFT 
iJj "L[1l1'~Hll CII!:>H f-Lilw 
1::" '"11 ~ ~ I;:' M('~ 12 L,P(' 12 r"'n~ 1;: M{I~ 12 t~(J~ 
(Nf>JM, [NI'H.(, r N(' Iil(; I:N[ j N( FN[;j !Jr, f Nr. IN(. 
12-31-,· I 12-31·-1>2 Il-;']-P:' 12-j]-t.4 12-:q-P.~· 12-31-~b 
$ ;' 4y. ~; l $. i"t .C/ ,. 1" .,,'4 \ 2J.l~ ~(. • < fI ,. 3 Q .1~-
,. ~·u. L~ $ ?'"'.o~ 1- ~l .2~ 1 ~( • ,,-'4 1- 6~.b~ • 11~.;'4 
$ J .U(I $. 3.~U ! 1. '.,C J.Ql' , t' .• lL· 1-.30 
So .10 s- .10 So .70 !o .1<1 ~ .Iu So .10 
! b .1(, :;. ltl.lO 1 lO.10. ,. li. LV ! < 1.20 $ < 1.20 
------- -------- ------- ------- ------- -------
~ bt-.t: ..... $ 7 .... t>7· S tj3.2~ ,. f1~.~4 t 140.t :- s 17<l.~Q 
s, 7'1.( :; t t.f< .2 f' ,. u·.1Z 1- t.5.11 J 0'>.77 $ 113.11, 
s 1'1 ... 3, 
$ 10.9;; i 1".' I $ Ib.17 ~ 1 ~. (,!> $ 26.2" ,. 21.~u 
~ ,,!!.9<; !- 75.(;2 $. f11.03 S !It..<lf' $ bEl.B3 S 9P.OO 
s- ~.24 ~ <:.(,0 s ".( 3 s- 2.51 S J.81, S 4.24 
$ ~2 .. 97 ~ I h.61' $ 12.L>2 s 9.70 ! <l.10 $ 7.72 
'-'------
------- ------- ----- ------ -------
s· IO().6" , 1"1.61 t 107.74 S. IU • .?Z S 12(' .311 ,'123.01 
~ll PAIA I~ IN 
C::NS TANT. 1 Q7? [lflllARS 
P Ml\ 
l Nfll NG 
L?-31-P7 
,. 51.44 
S lCB.~t 
! ~.RlJ 
$ .10 
S lq.!JO 
------
$ 18! •• 1>1o 
$ IOP.22 
$ 21.1>6 
$ HO.I!' 
S " ~34 
S '1.0;' 
-----
S 136.5(' 
l~ M[,(" 12 M(:'; 1l M(lS 
E:Nf'IM. i Nnl ~i(. r NO) ",r. 
11-]1-"1· I, -:'Il-f,<' 12-;'1-'1IJ 
! )!J ." t"1 ;'9.'1(' $ 6.4& 
S l( 1."~ 1 \" 1 • ':f!) S 1Ul."5 
s· ~. Rl' ~ ~.&li 
1- .lv .. .lv S .10 
1 lQ.Rv 1".I1U 
------ ------- -------
$ H:·.13 s 1!·1.~1 t 110.53 
$ 6B.10 7e.7u $ ~1.J 'I 
$ 24.1-8 $ 31.72 S 44.08 
! 120.I,:?- , 17.4.f15 S 124.40 
$ 3.74 $ 3.20 S l.b) 
S 6.5'1 I 5.48 S lO~lO 
----- ------ ------
S 14Q ."t- S }58.85 SlU .9·!> 
SYSTEM IV 
A IR(P. AFT -01 WIlIlF 
MIXI [) fllf-T 
3000 FOOT F IHO 
CD 
I-' 
--:J 
TABLE CVIl. SYSTEM OPERATIliG INVESTMENr, NET INCOME, AND RATES OF RETURN TRUNK (INCLUDIID PAN 
AMERICAN) AND LOCAL SERVICE CARRIERS, YEARS ENDED JUNE 30, 1972 AND 1971 (MILLIONS) 
R,\TE or fU:Tl;/tX M: 
OPERATING INVEST;-;j~NT OPERATING NET INCONE OI'ERATlNC I:·fv/sr;··IC:T 
6/30/72 6/30/71 6/30/72 6/30/71 6/30172-("-/30/71-
Trunks 1 nc1 ud inr, PA,\ 
American $ 961. 7 $ 881.9 $ 34.4 $-8.6 3.577 -0.97/ 
Rraniff 262.8 275.1 21.2 12.4 8.08 4.51 
Continental 385.0 360.7 27.4 16.6 7.12 4.61 
Delta 530.6 464.1 60.1 34.8 11.32 7.50 
Eastern 744.5 817.8 54.6 24.4 7.34 2.99 
National 304.7 260.0 28.3 7.5 9.::>9 2.87 
Northeast 22.4 6.S -4.0 -11.9 -lS.01 -116.33 
Nor thvles t 712.9 655.0 39.2 12.4 5.50 1.89 
Pan American 1,264.3 1,266.2 12.6 1.7 1.00 0.14 
Trans Hor1d 952.9 908.6 52.0 -U.B 5.46 -1.30 
United 1,355.1 1,339.3 72.2 0.5 5.33 0.04 
Western 271.4 279.1 19.0 14.9 6.99 5.3" 
Total $7, L~fl'"~ $1~~~ $417.0 $93.0 5.37/, 1.24'1 
-
--
Local Service 
128.3 Y $120.1 
Note: 
Allegheny $ $ 8.8 $ 5.3 6.85/', 4.457 
Frontier 53.5 59.3 8.0 -1.0 14.98 .-1. 76 
Hughes 23.5 32.0 -0.9 -5.3 -3.65 -1.6.66 
Moha\1k 55.4 Y 75.2 -2.4 Y -2.9 1/ -3.87 
North Central 71.0 78.1 5.9 7.4 8-:31 9.45 
Ozark 62.6 60.9 6.3 5.4 10.1.4 8.87 
Piedmont 91.3 99.6 8.9 1.9 9.70 l.89 
Southern 24.S 24.1 1.1 0.4 4.50 1.53 
Texas Internation::tl 31.3 39.6 -1.6 -1.2 -5.16 -3.13 
Total $ 5l,1.6 $ 588.8 $ 34.1.' $9":8 4.9S;Z 1":67;-: 
= - --
Composi tion and derivation of operati:1g inves l-lOenl: and operating net income are i llus tra ted 
in Attachment C. 
1./ Noha\~k data represent operati()n;: fror,l "'-/1/71 Lo 4/11/72, d<1te of merger \-lith Allegheny; nC) rate or 
return computed because perl.c.d involved is less than one year. Hoha\vk's operating net income SilOl-ffi 
above for such period excludes a w-rite-off of FH-227 flight equipment in an amount exceeding S7 million 
reporteJ Ly the carrier as depreciation recognized for regulatory purposes. furthermore, Al1egllenr I s 
Operati.ng Investment has been increar"ed to reflect the jn:pact of excluding fro!!] accul:1ulated depreciation 
adjustment f0r regulatory purposes il.t June 30, 1972, the FH-227 [light equipment \iri_te-oif. 
Financial & l"raffic Reports Sec[i.on 
Statistical Divi.sion 
Bureau of Accounts and Statistics 
The general premises for the ROI calculations are included in Paragraph 3.1.2.3 
and the specific premises for the system are specified below. 
• The sign up date for the aircraft is 2 years prior to the delivery 
date shown on the schedule (Table CI) 
• The incurrance of the cost for the spares and ground support equip-
ment is one year prior to the delivery 
• The aircraft are purchased in blocks of aircraft as in t.he normal 
procedure for new aircraft purchases. The number of aircraft in each 
purchase is indicated by the outlined aircraft 
• Deposit payments are 30 percent of the aircraft price. Deposits are 
equally spaced between sign up and delivery date 
• Changes in working capitol based on historical relationships as 
follows: 
o .Other current assets 18 percent of f:i,xed assets 
o Other current liabilities 19 percent of long term liabilities. 
• On sale of aircraft for forecasted Years the ,gain/loss on sale of 
aircraft is assumed to be zero 
• Initial debt is assumed to be 60 percent of all equipment requirements 
needed to initiate systems operations. Debt is repaid over 10 years 
at 7 percent interest 
• Aircraft notes are assumed to be 70 percent of the delivered equipment 
costs. The notes are repaid over 10 years at 7.5 percent interest 
• System I utilizes the Twin CTOL aircraft, the Boeing 727 upgraded to 
Part 36 -10, and the EBF/3000 STOL aircraft. 
• System II is the same as System I except the OTW/IBF/3000 STOL aircraft 
is used rather than the EBF/3000 
• System III uses the less quiet OTW/IBF STOL aircraft. The less quiet 
OTVI/IBF aircraft is deSigned to FAR Part 36 -10 EPNdB rather than 
95 EPNdB. 
• System IV includes the'Part 36 -10 OTW/IBF aircraft in the 1985 time 
time period ano the 95 EPNdB OTW/IBF in the 1990 time period. 
As indicated by the above table the Twin and B-727 are used in all of the 
system 'with the B'·727 being retireJ from service by 1990. 
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Two types of ROI are presented here. One is the CAB method and the other is 
the discounted cash flow. Both methods are based on the cash flow analysis 
for each system. The data pertaining to the cash flow analysis and other 
financial considerations are contained in the Appendix. The ROIls by the CAB 
Method are presented in Table CII. The method for deriving the ROIls as pre-
sented in Table CII is the same method as used by DAB and described in their 
Financial Statistics Report (page 58). 
The ROIls determined by the CAB method from the cash flow analysis are higher 
than those determined by the simplified method used for screening purposes. 
The CAB allows a 12 percent return on investment but in that return is included 
the interest on borrowed money. The net income plus interest divided by the 
equity and long term debt determines the ROI. This gives a positive ROI even 
through the net income may be low. The net income schedule for the EBF/3000 
(System I) shown on Table CII indicates a low income for the system (a loss 
in year 1986) yet the system has a positive ROI. 
The revenue and expenses are based on the short haul system characteristics 
as described in the previous paragraphs. The expense is defined as the total 
DOC and IOC less the depreciation. The depreciation is handled as a separate 
item and its expense is shown in schedule iB in the Appendix. The revenue 
is based on the fare level (class 9) and the revenue passenger miles flown. 
The operating expense and the revenue for each year is in accordance with the 
number of aircraft, Of each type, in operation in each year. The investment 
cost includes the purchase cost of the aircraft, spares, ground equipment, 
pre-service expense, and facilities. Table CVIII provides the costs associ-
ated with the investment items. 
The Boeing 727 airplane is a special consideration in the cash flow analysis. 
There are a few B-727 aircraft purchased (seven) after 1975 to provide along 
with those already available the necessary 38 aircraft for start of operations 
by 1980. These 38 aircraft are modified to quiet them to satisfy the FAR 
Part 36 -10 EPNdB criteria. Spares and ground support equipment are purchased 
for the seven new purchases and the engine modifications for the 38 aircraft. 
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o 
TWIN 
8-727 
EBF/3000 
OTW/IBF/3000 
OTW/IBF/3000 
(PART 36-10EPNdB) 
TABLE CVIII. ROI INVESTMENT INPUTS 
lNVESTMENT COST ($ PER AIRCRAFT) 
PURCHASE GROUND 
COST SPARES MODS EQUIPMENT 
14,700,000 1,965,000 530,000 
8,840,000 1,316,000 2,880,000 471,428 
710,000 
10,243,432 771,428 
9,349,797 1,380,427 490,864 
8, 152,835 1,153,832 428,000 
- ---
$ - TOTAL 
PRE SERVICE FAC1L1TY 
EXPENSE MODS 
8,200,000 
- -
12,600,000 3,000,000 
12,600,000 3,000,000 
12,600,000 3,000,000 
The depreciation for the B-727's is calculated on the basis of Eastern's 
current schedule and the proposed schedule for the buy of the seven additional 
aircraft. The complete depreciation schedule for all of the aircraft is pro-
vided in the schedules provided in the separate Lockheed report. 
The ROI's as calculated by the discounted cash flow are indicators as to how 
the system measures up in terms of the 12 percent benchmark established by 
the CAB for setting fares. E~amination of the schedules providing the data 
for the calculation of the RIO's gives a better indication of the financial 
status of the airlines. 
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3.3 CONCEFT COMPARISON 
It is the purpose of this section to bring together the contractor's and 
consultant's bestjudgment$ on ,the merits of each candidate aircraft if it 
were introduced into a short-haul air transport~tion system in the 1980's. 
From this judgment comes the basis for specific Research and Development 
recommendations and priorities that would assist in bringing a Quiet Turbofan 
STOL Aircraft f<;:>r Short Haul into the 1980-1990 market place; a system which 
is acceptable to the operator, the traveling public and the airport precincts. 
3.3.1 Comparison Criteria 
The comparison criteria developed in this section attempt to integrate the 
public's desires for a rapid, convenient, economical, and ecologically accept-
able short-haul air transportation system as well as evaluate the economic 
viability and technical risks of providing such a system in the 1980's. The 
comparison criteria can be reasonably divided between public and industry 
(manufacturer and airlines) related interests. In some cases, there are 
obvious strong dual concerns. The Government is considered to be interested 
across-the-board. 
In the public interest area the following criteria are addressed: 
• Noise 
• Pollution 
• Residents' fear near airport 
• Adequate service 
• Cost of service 
Industry interest covers the following criteria: 
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• DOC 
• Unit Cost 
• ROI 
• Risk 
0 Development 
0 Implementation 
0 Market 
• Energy Crisis (fuel flow) 
Each of the above criteria will be discussed in terms of the measure established 
and its influence on determining the success of a given concept. 
General - The desQriptors of annoyance as it effects the community surround-
ing an airport has been the subject of many studies and with conflicting re-
sults. The annoyance level of aircraft acceptable to a community is diffi-
cult to define when considering technology, cost and individual annoyance 
tolerance unless assumptions are made in several important areas. The main 
assumption required in the public area deals with the percentage of the 
community that can be annoyed to a specific level and be considered acceptable. 
The main problem for the transportation industry is the cost of new technology 
to meet the requirements and will the public pay the price if necessary, i.e., 
is there a market? 
The government is concerned with both the above and how they affect the balance 
of community acceptability, financial benefits of employment in the local area, 
and provision for adequate air transportation service. 
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Noise duration, noise characteristics as to quality (frequency and ,peaking) , 
frequency and timing of noise exposure, and social variables are all apparently 
important and have been the subject of numerous studies. The IISeven city 
Studieslll and the If Two City Studies ll2 , bring out some inter-sting results 
which will be used in the Noise Criteria Section as well as in the Pollution, 
Fear, and Risk Sections. 
The "Seven City Studies" (a colloquial usage which has established itself), 
included Boston (Logan International), Chicago (O'Hare), Dallas (Dallas 
International), Denver (Stapleton), Los Angeles (Los Angeles International), 
Miami (Miami International) and New York (Kennedy International). 
Several of the conclusions of this study are reproduced below and have a 
definite impact on the criterion selection. (Numbers refer to the numbering 
system of the references, however, some have been deleted). 
"1. Simple weighted sound pressure level values (dBAand dBN) provide 
adequate approximations to more complex measures for the purpose 
of determining community noise exposure. 
On the basis of thousands of flyover records obtained in many 
different community areas, comparisons were made of all types 
of noise parameters, leading to this result. Corrections for 
estimating values of one parameter, given those of another, 
are given in Table 5.1. 
2. As measures of aircraft noise exposure in communities, the composite 
noise rating (CNR), noise and number index (NNI', as defined in this 
report), and noise exposure forecast (tlliF) are practically inter-
changeable, although CNR is slightly superior for predicting 
annoyance. 
The three measures CNR, NNI', and NEF were highly intercorrelated 
in the areas surveyed in this study,particularly in the range 
expected to be annoying. The approximations 
CNR <:>< NEF + 72 
CNR <:>< NNI' + 56 
1. IfCommunity Reaction to Airport Noise," Volume I, TRACOR, Inc., NASA 
CR-176l, July, 1971 
2. "Community Reaction to Aircraft Noise Around Smaller City Airports," 
TRACOR, Inc., NASA CR-2l04, August, 1972. 
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can b~ applied. CNR was a slightly better predictor of annoyance 
than the other two measures both on a simple linear correlation 
basis and for a nonlinear multiple classification analysis (MCA) 
model utilizing social predictors as well as noise exposure. 
4. Estimation of annoyance using noise exposure as the sale predictor 
is rather poor. 
Using the best exposure variable, CNR, comparison of predicted and 
measured annoyance yielded correlation coefficients of 0.37 for 
Pnase I data and 0.49 for Phase II data. 
5. The inclusion with noise exposure of certain attitudinal or psycho-
logical variables affords good prediction of individual annoyance. 
Prediction is improved by use of a nonlinear model. 
The measure of correlation increases from 0.37 using CNR alone to 
0.67 using the variables listed below in a linear model and 0.78 
Using them in a nonlinear (MCA) model. The seven most powerful 
social predictors, selected from a field of some 200 and listed 
in order of importance, are: 
1. Fear of aircraft crashing in the neighborhood 
2. Susceptibility to noise 
3. Distance from the airport 
4. Noise adaptability 
5. City of residence 
6. Belief in misfeasance by those able to do something about 
the noise probl~m 
7. Extent to which the airport and air transportation are 
seen as important. 
7. For a significant reduction in annoyance, a CNR value of 93 or less 
required~ Above 107 CNR, annoyance increases steadily and above 
115 CNR, noise exposure is associated with increased complaint. 
9. In terms of annoyance, people appear on the whole to react to the 
outdoor noise exposure rather than the indoor. 
When the effect of the house attenuation for each respondent was 
included to compute an effective "indoor" exposure measure, the 
correlation of noise exposure and annoyance was greatly reduced. 
14. The seven survey cities (Boston, Chicago, Dallas, Denver, Los 
Angeles, Miami and New York) show consistent patterns for mean 
noise exposure (CNR), negative attitudes concerning aircraft 
operations, high annoyance, and percentage of complaints. 
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15. 
New York, Boston, and Los Angeles generally rate high in these 
variables; and Dallas, Miami, and Denver, low. 
The specific rank orderings for the random samples in these cities 
(highest to lowest) are: 
CNR: NYC 
Attitudes: BOS 
Annoyance: NYC 
Complaint: NYC 
The MCA analyses provide the 
highly annoyed with aircraft 
complain. 
Highly Annoyed 
High fear of crash 
CNR over 130 
High noise susceptibility 
Lives 4-5 miles from airport 
in Chicago or Los Angeles 
High misfeasance attitude 
Low importance of Airport 
attitude 
LAX DAL BOS CHI MIA DEN 
NYC LAX DAL CHI MIA DEN 
LAX BOS CHI DAL MIA DEN 
BOS LAX CHI DEN DAL MIA 
following profiles of a person who is 
noise and one who is highly prone to 
Complaint':'prone 
High fear of crash 
CNRover 120 
Highly annoyed by aircraft smoke, 
fumes, etc. 
Moderate~to~high1y disturbed by 
aircraft noise. Lives 7-9 miles 
from airport 
Visits with other, discusses 
noise, is member of an organiza-
tion 
Age 40-49 
Household of 4 or more persons 
very low occupantiona1 status 
middle range of housing cost 
16. Alleviation of aircraft noise annoyance by house attenuation 
programs and land zoning controls does not appear to be feasible 
except possibly in special cases. 
Annoyance correlates much better with outdoor noise exposure than 
indoor. It is suspected that best results from improved attenua-
tion would be obtained when the individual involved is highly 
conditioned to indoor life and when the cost of the improvements 
is borne by others. In order to exclude the areas most highly 
annoyed and most prone to complaint, normal residential land usage 
would have to be proscribed within 5 to 9 miles (8 to 14 km) from 
the airport in flight sectors. Within these distances, selected 
industrial and commercial activities might take place, but residen-
tial usage should be confined to dwellings and. facilities specially 
adapted to the noise environment, preferably of the rental type. lI 
The Two City study for Chattanooga.and Reno also brought forth several ideas 
on community reaction to smaller airports. A comparative Table CIX from the 
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Two City study includes conclusions from the Seven City study and shows the 
following differences. 
TABLE CDC. COMPARISON OF VARIABLES USED IN SEVEN CITY 
AND TWO CITY PREDICTIVE EQUATIONS FOR ANNOYANCE 
Seven City Equation Rank. Two City Equation Rank. 
Fear 1 Fear' 1 
Noise Susceptibility 2 CNR 2 
Adaptability 3 Noise Susceptibil i ty 3 
Distance 4 Adaptability 4 
CNR 5 Pollution Annoyance 5 
City 6 Discussion 6 
Misi'easance 7 
Importance 8 
The reports point out that the Seven City survey of 8207 interviews and an 
analysis of over 10,000 flyovers noise signatures were taken in the warmer 
months oi'the year while the Two City survey work was taken during November, 
December, and January, involving 1,960 interviews. 
Further reference will be made to these data and specific other data will be 
used in each major section following. 
The reason for presenting this data prior to describing the public interest 
criteria is to point out the complexity of community reaction to an airport 
and aircraft and to introduce the idea of other criteria in addition to 
noise. The factors of adequate service and cost of service have been discuss-
ed in Section 3.13, where service was provided and the cost to provide that 
service is expressed in ROJ. The following criteria will be used in the con-
text of the discussion below. 
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Noise - Noise is recognized as an important area where :improvement must be 
made for commercial transports if the Air Transportation System is to grow or 
perhaps even survive. In the Seven City study of Kennedy International Airport 
for example, an area was sampled which started at the ends of the runways and 
extended for 10 miles (16 km) fanning out 10° either side of the centerline 
through the runway. In that area, 63 percent of those interviewed. responded 
that they were highly annoyed with the aircraft operation and associated air-
port operation. Noise was an important factor in causing that high percentage. 
TRACOR, Inc., developed two sets of equations for determining the percentage 
of highly annoyed people within any. prescribed noise level (CNR or NEF). These 
are: 
% Highly Annoyed (7-City) = 1.6 (NEF-15) 
% Highly Annoyed (2-City) = 0.73 (NEF-15) 
The percentage of those that will complain are est:imated by: 
% Complainants = (% Highly Annoyed/14.3)2 
The Seven City formula probably represents high denSity commercial traffic 
(353-1573 flights per day) airports and summer conditions while the Two City 
formula represents low density commercial traffic (50-54 flights per day) 
airports in the winter. 
Applying these formulas, a very busy airport with 1200 commercial flights per 
day with similar noise characteristics (0700-2200 hours local t:ime) and 200 
night (2200-0700) flights would cause 21.8 percent of the people to be highly 
annoyed at the 80 EPNdB contour line and 37.8 percent at the 90 EPNdB contour. 
A smaller airport with 100 day flights and no night flights would cause very 
few of the people to be highly annoyed at the 80 EPNdB contour and 5.1 percent 
at the 90 EPNdB contour. Expected complaints at the busy airport would be 2.3 
percent at the 80 EPNdB contour, 6.5 percent at the 90 EPNdB contour and the 
small airport would expect very few complaints at the 80 EPNdB contour and 
0.1 percent at the 90 EPNdB contour. These numbers represent a wide range of 
values of percent of the population that would be highly annoyed and those that 
would complain. 
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For a decision on the proper level to which noise should be reduced, informa-
tion and knowledge of the problem is inadequate. It is difficult to dispute 
that less noise is good and less area covered by noise is good. Since the 
economic picture along with the projected congestion suggests that the logical 
introduction of STOL aircraft is at the major congested hubs, a single takeoff 
and landing noise footprint area of the 80 EPNdB contour seems to be a reason-
able measure to compare concepts. In the more absolute sense, the noise area 
should be compared to, (1) today's CTOL aircraft (727-200, DC-9, etc.) without 
power cutback, and modern aircraft having high by-pass turbofan with power cut-
back. The twin engine MF airplane with field performance of 4000 feet 
(1220 m) apd powered by FPR 1.57 engine, corresponds approximately to Part 
36-10 EPNdB in noise level and produces an 80 EPNdB footprint area 
(takeoff) of less than 11 square miles (28 km~). The L-IOll - DC-IO type 
with power cutback produce an 80 EPNdB area on takeoff of about 60 square 
miles (155.4 km2) and the JT3D/JT8D engine aircraft without cutback extends 
up to about 150 square miles (388.5 km2). 
The 80 EPNdB takeoff foo~print area for the MF 4000 foot (1220 m) aircraft 
wi th 1. 35 F'PR is reduced to 2.3 square miles (5.96 km2 ). Reducing the area 
within the 80 EPNdB contour from 150 square miles (388 km2 ) for takeoff to 
11 or 2.3 square miles (28 km2 or 6.0 km2 ) is a vast improvement and may well 
be a major factor in allowing air transport to grow without major public 
opposi tion. The footprint area of noise ~ 80 EPNdB on takeoff and landing 
will be used as a measure of this criteria. 
Pollution - Section 2.8.2.9 discusses the actual values of pollution for the 
various candidate aircraft. The problem of aircraft pollution has been masked 
by the high pollution by automobiles, however, with the new automotive em.ission 
standards required by 1976, aircraft are going to be a strong target. 
Therefore, it is believed that pollution is an important social criteria for 
evaluating new aircraft systems and will be used in this section. Solid and 
liquid pollution are held to essentially the same level by design objectives. 
The gaseous pollution for N02 , CO, and CHx is shown for the terminal area 
which includes an aircraft passing over a 35 ft (11 m) obstacle in landing at 
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part power, taxi to terminal at idle .power,taxi b.ack to runway at idle power, 
takeoff power at brake release and terminated at 35ft (11 ill) altitude. in 
climb. 
Fear - The fear of residents near the airport has been with us for many years. 
-- ",'
It is a distinct and separate consideration from noise. In the Seven City 
report, fear was first on the list for prediction of annoyance. In a symposium 
at the Armour Research Institute in 1954-55, the same results were noted with 
respect to military aircraft. 
If the person feels the aircraft he hears or sees may crash into him, he has 
some fear. In the surveys by TRACOR, Inc., a strong fear was reported at 4 
to 8 miles (6.4 km to 12.9 km) from landing threshold. Using a 2-1/2° or 3° 
glide slipe, this would indicate that aircraft as high as 2000 ft (610 m) 
above terrain constitute a fear problem under the glide slope of a runway. 
Figure 337 shows an attempt to define a fear area (aircraft proximity) for the 
purposes of comparing candidate systems using the survey data from footnote 
reference 1, 2. The Figure 337 shows fear starting when an aircraft passes 
through 2000 ft (610 m) ata distance of ± 9000 ft (2740 m) either side Of 
the flightpath centerline and terminating at '± 3000 ft (910 m) at landing 
threshold with a linear relationship with height. This means the pattern 
widens at about ±10° from landing threshold to the2000ft (610 m) level. 
The effect of a two segment approach is also shown. Figure 338 shows the 
relationship of glide slope angle to altitude and distance and Figure 339 
shows the Telationship between the proposed fear area and glide angle. 
This measure is included as an important criteria for evaluating social 
acceptance of any individual aircraft. 
Unit Cost - This cost i's representative of a single aircraft and engines from 
a production run of 300 aircraft and 1500 engines for four engine aircraft 
and 750 engines for two engine aircraft. The cost estimate is given in 
Section 2.9. The unit cost is an important factor in calculating DOC's but 
as used in this evaluation category, it is important in the amount of financ-
ing required to purchase a fleet and also is an important factor in determin-
ing the Return on Investment. 
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Direct Operating Cost - This is a well known partial measure used by airlines 
for comparing economic capabilities of similar aircraft. It is expressed in 
cents per available statute seat miles (¢/ASSM). The method of calculation 
is given in Section 3.1.2. In this evaluation the comparison will be made at 
250 s. mi. (402 km). All the candidate aircraft have been standardized at 
148 passengers, an utilization of 7.0 hours per day and a cruise Mach no. 0.8. 
The DOC's and IOC's for a year are also shown if this system carried millions 
of passengers at a 55 percent load factor. 
Return on Investment - Two returns on the investment are shown for the candidate 
aircraft used in the Eastern Air Lines Short Haul scenario. 
These ROI's = Revenue - DOC - IOC 
Investment 
The first is the ROI for the candidate short-haul aircraft flo,·!!' ir:. the s;;rstem 
(assigned flights to relieve congestion at hubs) at an average load factor of 
55 percent, seven hours utilization for the scheduled fleet and over an 
average distance of 254 s. mi. (409 km) during the 1985 time period. The 
second ROI is the total system ROI including a 127 passenger mixed service 
CTOL, a 205 passenger mixed service CTOL. and the candidate STOL 148 passenger 
all coach service. The STOL aircraft assignments are complimentary to the 
CTOL aircraft because they allow the CTOL's to be used on longer flights 
resulting in both higher utilization and a more favorable economic situation. 
Twa 6000 ft (1830 m),CTOL's are included as reference points. 
~ - In this evaluation criteria, this risk is a concern of the airline 
operators and the manufacturer. Three categories are considered: 
1. Development - The technical risks of providing an aircraft that will 
meet the expected performance with a given development time and 
budget. The main emphasis here is placed on the lift system. None, 
low and medium risks are assigned to these aircraft. Money spent 
in research and development and results of previous testing are taken 
into consideration to determine the knowledge available on which to 
proceed with development. 
2. ]nplementation - This area of risk appears to carry almost equal 
weight with (1), above, and is heavily influenced by (3), below. 
Here the problems of runway location, investment, and dislocation 
are considered. For example, the introduction of 3000 ft (914 m) 
takeoff and landing aircraft on major hubs is considered a low (-) 
risk since 3000 ft (914 m) runways seem possible on all airports 
in heavy congested category and the ground support and land equipment 
is available. A 4000 ft (1219 m) takeoff and landing aircraft would 
be given a risk of low but, there is some doubt as to whether 4000 
ft (1219 m) runways can be obtained for STOL aircraft on the required 
hubs and 5000 ft (1524 m) takeoff aircraft would be rated as medium 
since most hubs do not have the spac.e for additional runways of 5000 
ft (1524 m) and this means secondary airports must be used. Even 
these secondary airports often have less than 5000 ft (1524 m) runways 
available. 6000 ft (1829 m) takeoff aircraft would be given a medium 
(+) risk rating, since they may have a hard time providing congestion 
relief even at secondary airports. If the initial implementation 
must start at new sites, increased resistance to implementations will 
be. found among the airline operations. After a start on a major hub 
is successfuly, moving to a secondary airport is believed to have a 
much lower risk. Candidate systems having noise above FAR 36 - 10 
EPNdB will be given a high risk because of adverse public reaction. 
3. Market - The market risk is tied very closely to the implementation 
programs. If the initial start can be made on the major hubs then 
spread to secondary airports, the risk is low. A start at a second-
~ry airport carries a moderate (-) risk due to dilution effects and 
education of the public to move. Some compensation is found by 
reducing traveltime and parking problems (in some cases), The 
market can also be influenced by the cost of providing services as 
reflected in DOC, Unit Cost, and possible fuel consumption of the 
particular candidate system. Increasing costs can drive the fares 
up and restrict the market growth. All these items are given con-
sideration in rating this criteria. 
Energy Crisis - Serious questions have been raised as to the continuing adequate 
supply of petroleum in the world market due to fast rising consumption and 
rapidly declining known resources. 3,4,5,6,7 Petroleum supplys may be either 
3. "Energy Technology to The Year 2000, II A Special Symposium by Technology 
Review MIT, 1972. 
4. "U. S. Energy Outlook, an Initial Appraisal 1971-1985, II Volume 2, An 
Interim Report Prepared by the National Petroleum Council's Committee 
on U. S. Energy Outlook, November 1971. 
5. Donella H. Meadows et. al. ,?:,he Limits to Growth 1972, A Potomac 
Associates Book. 
6. Herman Kahn and B. Bruce-Briggs 1972, Things To Come, Thinking About The 
70's and 80's, MacMillian Company. 
7. Jay W. Forrester, World_Dynamics, 1971, Wright-Allen Pres, Inc. 
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limited or most certainly prices elevated. Aircraft with high fuel consumption 
per available seat mile may be severely penalized in the 1980-1990 time period 
due to cost of fuel. If rationing occurs, then aircraft with low fuel needs 
will be favored over others. The evaluation criteria used in this section 
will be pounds (kg) of fuel per ASSM. Although this is also a concern of the 
public, it has been placed under industry interests because of the equipment 
decisions to have an economically viable system serving the full potential 
demand of the traveling public. 
Several factors have not been specifically addressed such as adequate service 
and reasonable cost to the public. However, in the general idea used in this 
study of implementing short haul STOL service at the hubs and allowing the 
service to grow to secondary airports, all passengers are afforded travel at 
the same cost and frequency (STOL on high density routes) for service as CTOL, 
so all candidates satisfy the public in these respects. Congestion reflief is 
provided by all systems of 3000 ft (914.4 m) takeoff and to a lesser extent 
by longer takeoff distances. This later factor is considered under the head-
ing of Implementation. 
3.3.2 Comparative Evaluation 
Table CX summarizes the evaluation of fifteen aircraft ranging in field length 
requirements from 2000 ftC 610 m) to 6000 ft (1929 m). A short description 
of the aircraft are given using (1) lift type, (2) number of engines, (3) 
number of seats, (4) Fan Pressure Ratio (FPR) of the engine and the 500 ft 
(152km) sideline EPNdB noise for comparison. The six point designs are 
noted and the other nine are parametric designs. Complete data in all 
categories has not been calculated (NA) in all point designs but the data 
presented is useful for comparative purposes. 
3.3.3 Concepts Relative Merit 
Considering Table ex Comparative Evaluation of Short Haul Aircraft,. two air-
craft stand out as good candidates for helping relieve major air hubs in the 
1980-90 time period. They are the OTW/IBF 3000 ft (915 m) and the MF 4000 ft 
(1220 m) aircraft. 
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TABLE CX~ COMPARATIVE EVALUATION OF SHORT HAUL AIRCRAFT 
LIfT TYPE AW-2S EBF CBF EBF EBF OTW OTW/IBF OTW/18F 
MF MF MF 
FIELD LENGTH 2000 2000 2000 2000 3000 3000 3000 30
00 4000 4000 4000 
AVAIl.ABLE SEATS 148 148 148 148 148 148 148
 148 148 148 148 
FPR 3.00 1.25 1.32 1.36 1.25 1.32 1.32 1.57
 1.25 1.32 1.35 
EPNdB .0 500' S. L. 93.5 93.7 101.5 101.9 91.8 93.8 95.1 
106.8 88.8 92.4 93.8 
NOISE AREA T.O. 2.8 6.2 NA NA 4.4 3.9 2.8 
32.7 NA NA 2.3 
SQ. MILES LOG 0.8 0.7 NA NA 0.1 1.7 1.7 9.1 NA NA 0.8 
POLLUTION N~ 18.1 11. 1 NA NA 6.9 4.2 9.1 NA NA
 NA 8.1 
INTERMINAL CO 8.3 5.3 NA NA 4.7 4.5 2.6 NA 
NA NA 2.7 
AREA IN LBS CH 0.53 0.32 NA NA 0.29 
x 
0.24 0.12 NA NA NA 0.\6 
FEAR AREA - SQ. MI 7.7 ].7 7.7 7.7 9.4 9.4 9.4 9.4 11.5 1l.
5 1\.5 
GENERAL SYSTEM 
ECONOMICS g; 250 MI 
• UNIT COST SM 11.01 11.87 11.20 11.26 10.24 
9.89 9.35 8.15 9.03 8.76 8.71 
• DOC-SYSTEM $M 78.68 79.19 74.68 74.34 67.88 64.67 62.58 54
.87 60.77 59.21 57.88 
• IOC-SYSTEM SM 72.64 71.38 69.62 70.23 66.40 64.9
6 66.07 64.48 64.94 64.52 64.53 
• OOC c;/ASSM 2.89 0.90 2.74 2.73 2.4
9 2.37 2.29 2.01 2.23 2.17 2. 12 
"E'J AL" SYSTEM 
ECONOMICS 
• ROI STOL -2.56 -2.20 -1.28 -1.33 -0.62
 +1.30 +1.63 +3.96 +2.42 +2.73 +3.06 
• ROI SYSTEM +0.85 +0.87 +1.23 +1.22 +1.50 
+2.12 +2.23 +2.87 +2.41 +2.55 +2.64 
RISK 
• DEVELOPMENT MEO- LOW+ LOW+ LOW+ LOW M
EO* MEO· MEO' lOW- lOW- lOW-
• IMPLEMENTATION lOW- lOW- lOW- lOW- lOW- lOW
- lOW- lOW LOW lOW lOW 
• MARKET MED+ MED+ MED 
MED LOW LOW LOW LOW- LOW+ LOW+ LOW+ 
ENERGY'/ASSM 0.41 0.32 0.29 0.30 0.25 0.22 0.23 
0.19 0.23 0.22 0.22 
*PR08ABLY IN LOW (+) CATEGORY WITH MORE R&D POINT DESIGNS 
MF MF MF MF 
4000 4000 6000 6000 
148 148 148 148 
1.57 1.98 1.51 1.98 
100.6 115.7 NA NA 
10.9 >100 NA NA 
2.8 33.3 NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
11.5 11.5 15.2 \5.2 
7.80 NA . 1.79 1.85 
51.92 NA 48.79 50;51 
63.35 NA 62.24 63.14 
I. 90 NA 1.79 1.85 
+5.16 NA +6.65 +6.31 
+3.16 NA +3.49 +3.37 
lOW- NONE LOW- NONE 
LOW HIGH MEO+ HIGH 
LOW NA MEO- MED-
0.18 NA 0.17 0.23 
The previous airport analysis in Section 3.1.1 has shown that 3000 ft (915 m) 
STOL strips can be added to the critical hubs and prolong the time until 
congestion forces the use of secondary airports. From this point of view 
the OTW/IBF 3000 ft (915 m) aircraft is good and in addition has a good 
reduction in fear area, favorable reduction in pollution, and presents a 
new type of aircraft looks to the public indicating industries concern for 
improvement. 
Since the weighted average of a fleet is required to be reduced to FAR Part 
36 by 1978, this study assumes that for major hubs, at least, a weighted 
average of a fleet would be required to be reduced to FAR Part 36 -5 EPNdB 
by 1985 meaning that a candidate STOL could be introduced at FAR Part 36 
-10 EPNdB in the early 1980's and if necessary quieted to a lower noise 
level say FAR Part 36 -19 EPNdB 95 EPNdB at 500 ft (152 m) sideline by 1990. 
This additional quieting would most likely be required for expansion to 
secondary airports. With a FPR of 1. 57 the OTW/IBF, slightly .exceeds this 
level and some small decrease in FPRbeyond 1.57 would meet the suggested 
requirements. The DOC for this OTW/IBF is 2.1 ¢/ASSM @ 250 s.mi. (402 km). 
A competitive candidate would be the 4000ft (1220 m) MF FPR 1.57 aircraft 
which approximates the FAR Part 36 -10 EPNdB suggestions. The economics are 
better; 1.9 ¢/ASSM hence better earnings. The risk to manufacture the aircraft 
would be less and fuel consumption would be reduced by a factor of 0.86. 
However further study would be required to determine if LGA and ATL as well 
as other airports can really have 4000 ft (1220 m) STOL reliever strips. 
The OTW/IBF would give more flexibility and allow for overload conditions 
with 4000 ft (1220 m) runways to increase range and make the aircraft more 
versatile. 
When both aircraft are quieted to a 500 ft (152m) sideline noise of 95 EPNdB, 
the ~ candid~te (FPR = 1.35) has a DOC of 2.12 vs. 2.29 for the OTW/IBF 
(FPR = 1.32). At this point only a small improvement in fuel flow is assessed 
to the MF system. T.O. and Landing noise footprint area is about 1/50th of 
todays aircraft and is a remarkable improvement. 
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The EBF candidate suffers 9 percent greater penalties in DOC and 10 percent 
fuel flow. This savings with the OTW/IBF strongly suggests additional research 
and testing to validate this performance advantage which is significant. 
This Research and Development required on the Hybrid TOW/IBF to reduce the devel-
opment risk and make it really attractive to the manufacturer and the airlines. 
Two thousand foot (610 m) aircraft are just too expensive to operate and ap-
parently are not required to relieve congestion up to 1990. Beyond this time 
period, a need may very well arise for this aircraft. More time will be 
available to develop technologies for the powered lift systems that are hope-
fully more economical than with todays technologies and research should not 
be dropped in this area. Five thousand feet (1524 m) or 6000 ft (1829 m) 
field length aircraft will not have a great appeal in starting secondary air-
port short haul systems and are not considered further because of their lack 
of flexi b ili ty . 
In summary, for FAR Part 36 -10 EPNdB requirements the OTW/IBF 3000 ft (915 m), 
FPR 1.57 with some additional quieting appears to merit high consideration due 
to flexibility and the fact that the ROI of the "Eastern Air Lines lf all CTOL 
mixed class scenario is reasonable. ROI measured in CAB terms would average 
slightly over 8 percent (1980-90). Again the OTW/IBF 3000 ft (915 m) two 
engine FPR of 1.32 would be the choice if 95 EPNdB or about FAR Part 36 -19 
EPNdB was required. These aircraft are a definite choice over the MF 4000 ft 
(1220 m) FPR 1. 57 aircraft and the MF 4000 ft (1220 m) FPR 1.35 aircraft re-
spectively only if 4000 ft (1220 m) runways cannot be established at LGA and 
Atlanta or other major hubs such as Kennedy and O'Hare. 
It should be noted here, that an actual aircraft for airline use would prob-
ably be designed for at least 900 s. mi. (1449 km) from a 3000 ft (915 m) 
runway at a very small penalty including removing the restriction on full 
fuel landing since the envisioned operation would allow a CTOL strip at each 
airport for emergency landings. Also the airlines express a strong concern 
over buying a new airframe and new engine combination in a t'win configuration. 
A three engine configuration would cost less than 2 percent penalty in DOC and 
would probably reduce the risk sufficiently to overcome the small penalty. 
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3.4 IMPAGT ANALYSIS 
In order to assess the impact of a new system such as the Quiet Turbofan 
STOL Aircraft for Short Haul it is necessary to project an environment into 
the revelant time period. 
3.4.1 Social and Environmental Impact 
A general outlook of the 1985 time period will be projected here in general 
terms using the so called "Surprise-Free Projection" method as used by the 
Hudson Institute. In the book, Things to Come, Thinking About the 70's and 
6 80' s, II several short quotes reflect a status of thinking similar to that 
used in this Section 3.4. 
"One of the most valuable tools in future studies is the surprise-free 
projection. This concept can be clarified by differentiating projec-' 
tions from forecasts and predictions. A projection is simply an 
extrapolation into the future. Sometimes the projection is done by an 
automatic extrapolation of past data; hence, the so~called straight-line 
projection; sometimes intuition, judgment, and speculation are also 
used. In either case there is no necessary assertion of validity. 
"In a forecast the analyst tries to establish which events are possible 
and then to assign at least rough probabilities to the various con-
tentions, as for example, first finding out what horses are running in 
a race and then assigning odds to each of them. 
The purpose of this section is to extract the most pertinent ideas from 
several sources and produce a projection of the 80's as related to Short Haul 
Transportation with emphasis on Air Transportation. 
Herman Kahn speaks directly to 28 multifold trends going through the 70's and 
80's. Some of his surprise free projections as related to establishing the 
enVironment for the 80's as reference this study are quoted below. 
B "But politically an increasing multipolar world will see in the seven-
ties and end of the post-World War II era (including an effective 
political settlement of that war). 
2. "Relative decline. of the two superpowers in power, prestige, and in-
fluence (both within their own blocs and toward the rest of the world). 
3. "Rise of Japan as superstate (and superpower?). 
4. "Full recovery of both Germanies. 
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5. "An enlarged EEC, with perhaps a new role for France as the leading 
nation of the community. 
6, IIpossible. creation of an Eastern .European EEC. 
1. IIAbove sets context for further development of a unified but multipolar 
and (part.iallY). competitive (half) global economy. II 
8. IIA general understanding of the process arid techniques for sustained 
economic development. 
10. "Growing impo);'tance of multinational corporations as innovators of 
economic activity and engines of rapid growth. 
n. IIHigh (3-15%) GNP growth almost everywhere -- especially the five 
dynamic areas (Japan, other Sinic culture areas in Pacific Asis, 
Eastern Europe, Southern Europe, and important parts of Mexico and 
Brazil) . 
12. . "Sustained growth in trade, communications, travel. 
13. IIIncreasing unity of technology, private industry, commercial financial 
institutions, but relatively little by international legal and 
political institutions. 
D "One result is a relatively anarchic but also relatively orderly and 
unified world with new issues of international control. 
14. "Continuing growth in discretionary behavior, corresponding world-wide 
(foreign and domestic) law and order issues. Some growth of violent, 
deviate, or criminal behavior. 
E "Some acceleration, some continuation but also some selective topping 
off of multifold trend (and perhaps some temporary reversals). 
20. 1!Further intensification of many issues associated with 1985 
Technological Crisis; growing need for worldwide (but probably ad hoc) 
zoning or~nances and other environmental and social controls. 
21. "other problems in coping with sheer numbers, size, and bigness. 
25. "Increasing problem (worldwide) of educated incapacity and/or 
illusioned, irrelevant, or ideological argumentation -- greater explicit 
emphasis on feeling and emotion -- on "value oriented" research, 
argumentation, and operation." 
Herman Kahn paints then a picture of prosperity, increased spendable individ-
ual wealth, more time for activities outside of work, a more service oriented 
work force, a progressive society but with heavy concerns for environmental 
factors, stronger international commercial competition and some changing ideas 
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on "Value of Progress." He. implies technology will adequately solve the 
pollution, transportation problems, and new energy developments will keep 
the industrial and civilian base at a high level. 
others 5,8,9,10 are not so optimistic about pollution and the energy 
crisis with sharp reductions of pollutants required by various Governments 
(state and National). The percentage of pollution by aircraft will become 
a focus point, i.e., from about 2 percent of the problem to as high as 8 
percent of the problem by 1980. Proj ections of aviation fuel consumption 
reaching the same level as automobiles by 199011, the fuel requirements and 
resulting pollution will become important issues for aircraft. 
A recent article in Business Week of September, 1972 summarizes many of the 
problems now encountered in air transportation. Recent law suits in Los 
Angeles and activities around the .country and world are well expressed in 
the following quotes from "The Airport Crisis: No Place to Land. 1112 
"Normand Morgan; an engineer at Hughes Aircraft Company, . owns a comfort-
able $50,000 home a few hundred yards from the boundary of Los Angeles 
International Airport. When the roar of the jets became unbearable 
several years ago, he tried to sellout. But nobody would buy; . 
So Morgan, along with hundreds of his neighbors, is now suing the city-
owned airport for more than $4-billion. The. legal situation that makes 
this possible is unique. The state's Supreme Court has ruled that 
individuals can sue a government within California .over alleged nuisances 
8. "Energy For Millenium Three," Earl Cook, Dean of Geoscience, Texas A & M 
University, 1echnology Review, December 1972. 
'9. "No Cheap Oil" and "New Oil From Old Fields," John 1. Mattill, 
Technology Review, October /Novermber 1972. 
10. "Economic Study of Future Aircraft Fuels 1970 - 2000," Arthur D. 
Alexander, III, NASA Technical Memorandum NASA TMX-62; 180, September 
1972. 
11. "System Energy and Future Transportation," Richard A Rice, Professor 
of Transportation, Carnegie-Mellon University, Technology Review, 
. January 1972. 
12. Business Week, September 30, 1972. 
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again and again, without a statute of limitations. The first such 
court decision, delivered last year, awarded $650,000 to 250 property 
owners. The Los Angeles city attorney has estimated that damage suits 
could exceed $lO-billion. To help head them off, he has even urged 
that Los Angeles International be shut down. 
To Clifton A. Moore, general manager of the huge airport, the situation 
in Los Angeles is shaping up as the wave of the future. liThe public is 
angry, II he says. IIpeople are going to put politicians in office who 
are going to be tough about this. It's already showing up. in Congress. II 
It is also showing up in other highly developed nations (boxes, pages 
44, 45, 46). And the furor is not limited to major airports or to 
scattered local groups of anti-airport activists. In the U.S., regula-
tors, politicians, environmentalists, and other citizens' groups are 
all up in arms. When Cess.a Aircraft Company wanted to build a facility 
'for its corporate jet, the Citation, at Santa Barbara (Calif.) airport, 
a local environmental group rose up in wrath and even began making 
obscene phone calls after midnight to Cessna's top officers in Wichita, 
Kansas. The company finally decided to take its facility elsewhere. 
When suspicion arose that a jet training strip in the Florida Everglades 
might be turned into Miami's second airport, environmentalists managed 
to convert it into a national issue - and won their case. 
Massachusetts Governor Francis W. Sargent has promised his state's 
voters that no new airport will be built there as long as he is governor. 
New Jersey's Governor William T. Cahill made his opposition to putting a 
fourth New York area jetport in northern New Jersey a major campaign 
pledge. In drafting its latest airport financial aid bill - the Airport 
and Airways Development and Revenue Act of 1970 - Congress confined air-
port development projects to those that "shall provide for the protection 
and enhancement of the national resources and the quality of the enviorn-
ment of the nation." Since no major airport can be built these days . 
without matching federal funds, the law has conSiderable clout. 
BLOCKED WHERE THEY'RE NEEDED 
The resulting dilemma is staggering. Airports are distinctly out of 
favor where they are needed most: in heavily urbanized areas. Yet 
traffic is growing and it will continue to grow. Total U.S. airline 
passenger traffic reached 170-mi1lion in fiscal 1971 and 183-million 
in fiscal 1972. After this year, the projected curve shoots upward an 
average of 23-million more passengers a year to 372-million by fiscal 
1980. Then it soars by an average 38-million more a year to 524-mi11ion 
by fiscal 1984. 
Already, some airports are close to saturation. Yet only two transport 
airports are now being built, in Kansas City and in the Dallas-Fort 
Worth hub, both of which were started before the 1970 airport aid bill 
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was passed. The Dallas-Fort Worth field is often characterized as the 
last major new airport that will be built in the U.S. until the 1970 
act is cha.nged. 
"So far as I know, there are no new airports where construction is even 
imminent," says O.L. Sands, executive director of the New Orleans 
Aviation Board and past president of the Airport Operators Council 
International, an industry trade group. uTo comply with the law, it 
will take 20 months to complete a study, two to five years to get ap-. 
proval, and 10 to 12 years to build an airport." 
Williams E. Downs, Jr., commissioner of Chicago's Aviation Department, 
readily concedes that "we can't have· an airport where the planes blow 
people out of bed. We have to put it out in the boondocks. Only there 
aren't any boondocks left except where no one needs an airport." A 
Boston official, when asked where his city might build a new airport 
that would not bother anyone, promptly replies: "Wyoming. " 
A cross section of airports suggests the variety of their problems: 
LOS ANGELES INTERNATIONAL is now operating at full passenger capacity 
during popular hours of the day when airlines schedule their wide-bodied 
jets close together. To counter the complaints of noise, the airport 
has extended its boundaries at a cost of $300-milliori for homes and land, 
plus interest on the needed debt. "Obviously, we can't afford to con-
tinue buying our way out of the problem," says Moore. 
O'HARE INTERNATIONAL in Chicago is also running out of room, and, like 
most airports, cannot afford to expand because of what it has done to 
surrounding property values. When. the site was. assembled, the average 
price was $700 an acre, says Commissioner Downes. "Today, the same type 
of land goes.for $125,000 an acre, and small parcels sell for $7 per 
sq. ft." . 
Chicago and 0 'Hare have an "escape valve" in the virtually empty Midway 
Airport, once the world's busiest until airlines moved to the newer, 
bigger facility. 
WHAT THE LAW REQUIRES 
Airport saturation not only jeopardizes economic growth, it also adds 
sharply to costs. There is the social cost of increased air and noise 
pollution from scores of jets waiting to takeoff. There is the cost to 
airlines of delayed aircraft and needlessly burned fuel. And there is 
a customer cost in the form of wasted time and the passenger's growing 
impatience. 
Some transportation men claim that one solution, if only partial, would 
be to get the current law amended.. Merely to extend an existing runway 
with federal help, the airporj:;operator must first hold extensive 
public hearings to weigh the proj ects; "economic, social, and 
environmental effects" and prove that it is consistent with urban 
planning in. the affected a.reas. 
The courts, meantime, are strict in interpreting the law. 
sistentlY turn down new airport projects -.not because the 
are inherently detrimental, but because the studies do not 
the requirements called for in the law. 
The larger answer appears to lie in two broad directions: 
• Making much better use of available resources. 
They con-
projects 
meet all 
• Making airports less unpopular - first by restricting their use or 
altering flight patterns, and second by demanding quieter jets. In 
both categories, there is a wide diversity of solutions because no 
two airports have exactly the same problems or resources. 
As cities around the world battle local communities and environmental 
lobbies to scrape together enough land for new airports, Paris is 
launching a $1.5-billion, 7,500 acre airfield only 15 miles northeast 
of Notre-Dame Cathedral. 
Named Roissy-en-France, after a tiny nearby village, the airport will 
open its first terminal in April, 1974, with an annual capacity for 
8-million passengers. This first unit will be followed by a string of 
terminals carefully tailored to dovetail with rising traffic volume well 
into the 1980s. . 
"If we tried to push through the idea for such a huge airport now, the 
environmentalists would have stopped us cold," smiles Jacques Block, 43, 
the Paris Airport Authority's deputy general manager. "We got Roissy 
started when the environment was not yet a la mode and now the airport 
is fait accompli." 
YEARS OF PLANNING. Paris airport officials began as early as 1957 to 
plan for a new airport to take the pr essure off the present interna ... 
tional airport at Orly, 9 miles southeast of town, and much smaller 
Le Bourget, just outside the northern edge of the city. 
Roissy is not without its problems. Both Paris Airport Authority and 
the airlines are squeezed by rising costs, and money problems have 
caused bickering. For example, the airport has asked that all cargo be 
processed in common facilities run by the airport, something airlines 
hate. 
Then, too, as the airport becomes more viSible, local communities have 
been roused by the threat of increased noise. But rather than seeking 
curfews, nearby residents are asking payment for soundproofing or even 
the rebuilding of their homes elseWhere. 
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Paris Airport Authority officials are unruffled by the fuss. Says 
General Manager Gilbert Dreyfus: "We may have problems, but we're on 
our way. We have what no one else has - a huge airport under construc-
tion a short distance from town. 11 
Out of these various projections and opinions this study will use as a pro-
jection the following: 
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1. Travel deinand will slow some from the rapid growth of the 60' s but 
maintain growth rates of 8-9 percent annually. This assumes: 
a. Continued economic growth with disposable personal income rising. 
b. Reasonable solution of congestion problem. 
c. Modest increases in DOC and IOC i.e., fuel, manufacture, and 
labor. Fuel will continue in adequate supply although higher 
in cost to 1985. 
2. Two options are considered as far as hijacking is concerned: 
a. International agreement to return and severely punish hijackers 
will cause the security problem to become no problem. 
b. The opposite view, that strong security (inspection, etc.) will 
need to continue and be a burde.n in cost and delay. 
3. Pollution will influence engine design but not fuel selection. 
4. Noise will continue to be the major environme.ntal problem and FAR 
part 36 will be reduced at least 10 EPNdB up to 15 
EPNdB for operations from existing CTOL airports by 1990. 
5. The public will continue to resist new. airports in already developed 
areas. 
6. The public (becoming more service conscious) will generally expect 
improving services. A small sector may go along with reduced fares 
combined wi thred.uced services •. 
7. U. S. Manufacturers will continue to find high technology systems 
competitive in the world market •. But Japan, by exporting work to 
low cost labor areas of S.E. Pacific and Asia (they are already 
doing this), plus the U.S.S.R. will dominate the low cost lower 
technology type aircraft. 
8. More centralized activity by Government (State and National) will 
take place in: 
• Zoning regulations to protect airports and to protect people. 
• Aid to overall terminal and ground construction to relieve 
land-side congestion. 
9. U.S. Government will continue competitive routes in the medium to 
high density markets. 
10. Although many people will view technology in a negative sense, they 
still will want to fly in new technology aircraft. They may well 
want the airport in someone else's community, i. e., they will drive 
a good distance to export the noise and congestion from their 
neighborhood. 
These assumptions tend to say that the Government and Public will put off 
some critical decisions of the value of progress vs. the value to society 
and trust that everything will work out all for the good. 
This is a brief statement of the environment for 1980-1990 that is used 
to judge the Cost/Benefits (Section 3.4.2) of the systems recommended in 
Phase II of this study. 
3.4.2 Cost/Benefit Analysis 
ConSidering the negative impact Air Transportation has made on the public 
living near airports and on environmentalists, the positive benefits that 
can be obtained through the use of a quiet STOL aircraft as shown in Section 
3.3.2 and 3.3.3 is a very important consideration. 
The public would benefit by: 
1. 93 percent (FAR 36-10 EPNdB) to 98 percent (FAR 36-19 EPNdB) re-
duction from the 100 to 150 square mile (37 to 60 sq.km.) noise 
pattern exceeding 80 EPNdB per landing and takeoff as experienced 
in the 60's. This could mean a possible reduction of noise annoy-
ance of 25,000,000 people reduced to 500,000 in the United States. 
It is difficult to express this vast improvement. Demonstration 
may be the best way to bring full realization to the public of 
how technology can improve their environment. 
2. Polution would be reduced to keep pace with the auto emission 
control. 
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3. The Air Transportation System could start to approach the !1Light 
Industry" concept by reduced annoyance and be accepted by the public. 
4. The fear area under the glide slope would be reduced by 25 to 35 percent, 
again greatly improving community acceptance of air transportation. 
5. The airport community could enjoy the prosperity of the income and 
jobs provided by the airport complex. A quote from September 30, 
1972 Business Week, illustrates this point. 
"Midway, on the southwest side of Chicago, is a classic example of how 
an airport becomes unpopular - unitl it becomeS empty. "While Midway 
was a viable airport, property values kept rising around it and jobs 
were on the increase," says Downes. . "But when tl).e jets came in 1959, 
a group of residents in the area petitioned the Chicago City Council to 
have them kept out. What happened was that all airlines went to O'Hare. 
Right away stores became vacant, jobs disappeared, real estate values 
dropped, people began moving away. FinalLY, the same group that peti-
tioned to have the jets kept out," he says, "petitioned to bring'em 
back, " 
SAN FRANCISCO INTERNATIONAL provides another indication of how an air-
port benefits a community, besides the travel it attracts. Aided by 
several maintenance facilities, including United Air Lines main base, 
the airport counts 30,000 jobs directly connected with the airport. 
That is a $385-million payroll, says James K. Carr, director of the air-
port and this year's president of the Airport Operators' Council. Sa·;" 
tellite industries add another 90,000 jobs and another $l-billion. 
Owned by the City but situated in neighboring San Mateo County, San 
Francisco International also pays $14-million·· in taxes annually." 
6. The public would have assurance of a reasonable Shqrt-Haul and 
Long Haul Air Transportation System with adequate frequency of 
service and a minimum of delays. The cor.gestion rellef afforded 
by the Quiet STOL would allow this tq be a fact. Without it, one 
of several things may happen: 
a. Large delays and poor frequency of service due to congestion. 
b. The possibility of very poor short haul air transportation. 
The airlines faced with a choice of great delays (perhaps 
several hours) and financial losses due to the delays would 
most likely try for slot allocations, drop the least profitable 
routes (shorthaul and· low density) and use their resources of 
. time slots to operate where the profit was best. 
7. The public may indeed obtain better door-to-door service with an 
expanded number of airports closer to home and destination with 
the advent of Quiet STOL aircraft. 
8. Since each square foot of each existing airport can be better 
utilized by the addition of STOL strips to existing major hubs, 
less land will be taken away from other uses. 
The Air Transportation Industry would benefit by: 
1. A reasonable evolutionary low risk introduction Qf STOL Short-Haul 
Transport to relieve congestion in major hubs. 
2. Delays to the CTOL system would be reduced to a minimum and avoid 
the millions of dollars lost to delay as was experienced in 
1968-1969. 
3: A short haul system that would bring a reasonable economic 
situation to the airline by: 
a. Providing a positive ROlon the STOL. 
b. Allowing the CTOL aircraft to gain a higher ROI by flying 
longer routes and realize a higher utilization. 
4. Av~id the risk of attempting to move to a secondary airport to 
start up a separate short haul system and take a chance on the 
market developing rapidly enough to bring an appropriate ROlon 
the new facilities investment. 
5. Enhanced opportunity for moderate airport expansion because the 
public would view the new airport (Quiet STOL) as a contribution, 
not as an annoyance. 
6. Allow continued benefits of the short segment routes building the 
load factor on the CTOL longer haul routes. 
7. Airports would most likely start to see a reduction in law suits 
for annoyance and property value loss. 
8. Allow airlines to continue to expand at a reasonable rate rather 
than experiencing a time-slot allocation type of environment. 
9. Airlines, in order to reduce the fleet average noise can buy the 
Quiet STOL ~nd continue to operate those aircraft purchased in the 
70's. The added cost of STOL in many cases will be compensated for 
by this item. 
As can be seen from these major benefits the attributes of a 3,000 foot Quiet 
STOL: 
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• Quiet 
• Better land use (short runways) 
• Reduced congestion 
• High maneuverability in air control area 
• Steep descents 
• Clean engines 
bring about many of these benefits that cannot be realized in any other 
reasonable way. 
The impact of STOL on the Environment and Society will be dramatic. 
However, the total beneficial impact probably cannot be forecast be-
cause the merits of the system will have to be demonstrated to gain 
full public support. 
3.4.3 ~~gulatory, Policy, and Financial Considerations 
The overriding guideline for all government agencies is to serve the public 
interest. Major problems which arise are rooted in determining which of all 
the courses of action that are suggested represents the best for the most. 
The following considerations are presented as suggestions for regulatory, 
policy and/or financial dictates which could best serve the public interest 
by encouraging development and operation of successful short haul air trans-
portation systems. The broad objective is to create an orderly, convenient, 
economic means of travel which can provide service without imposing noxious 
burdens on others. 
For purposes of this discussion and interpretation of the recommendations, 
the development of short-haul air systems is viewed as occurring along the 
lines of a logical growth of capability from the existing air transport net-
work, as opposed to the concept held by some that short haul transportation 
systems will be spawned as an entity to be considered separately from compet-
ing modes; rail, auto, bus, ship and existing air transport. 
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Some of the suggestions presented herein may already be in process of being 
implemented. No claim is made that this is a list of original ideas; nor is 
it necessarily a complete list. Rather, it is intended to represent a com-
pilation of some basic regulatory, policy, and financial considerations which 
should be included in contemplations leading to establishment of regulations 
and policies which will best serve the needs of the traveling and the sup-
porting public who will be influenced by the existence of short haul air 
transportation. As such, it may serve to encourage the development and im-
plementation of policies and actions previously suggested, as well as to in-
stitute new activity where that may be warranted. 
If short-haul air transportation is to be implemented, strong leadership and 
encouragement must be provided by the Government to foster its development 
and operation. A government policy of benign acceptance and control will not 
suffice to properly nurture this capability. 
3.4.3.1 Noise - The problem of noise with transport aircraft is widely 
recognized. It has been suggested that noise from STOL aircraft be limited 
so as not to exceed 95 EPNdB at any point 500 ft (150 m) to either side of 
the flight path on takeoff and landing. This imposes all of the burden of 
making a short haul air transport system compatible with public acceptance 
on the air vehicle. It is not at all clear that this needs to be the case. 
The performance and economic penalties resulting from quieting the 
engine and the aircraft to meet this constraint are severe. 
It is believed this is an area ripe for compromise. It is certainly not 
necessary that people be subjected to noise and vibration comparable to that 
experienced by those in Chicago and New York who lived in the shadow of the 
elevated trains for so many years. However, the noise limitation 
originally suggested imposes a definite burden on the aircraft, the 
airline operators, and the traveling public in the major hub areas. The 
penalty of increased cost for transportation affects the many who travel for 
the benefit of decreased noise levels for those who live close to an air-
port runway. FAR PART 36-10 EPNdB gives about a 90 percent reduction over 
todays experienced noise area. It may be possible to devise an alternative 
arrangement which will reduce the burden on the traveling public without 
significantly compromising the rights and peace-of-mind of the airport 
neighbors. Recognizing that the 95 EPNdB suggestion was originally mentioned 
a few years ago simply as an example and, through repetition, may have become 
recognized as a mandate, it is proposed that noise be measured in terms of 
area of the community subjected to noise levels greater than 80 EPNdB re-
cognizing the great value of noise area reduction. The fact that the level 
of sound which is acceptable adjacent to an airport in one community may not 
be acceptable in another raises the issue that bedroom areas may demand 
differelrt criteria than city-center or industrial areas. This underscores 
the significance that proper zoning around a few airports may be an integral 
part of the solution to the noise problem since it is obviously impractical 
to modify the aircraft to meet the most restrictive standard at the most 
critical airport. 
Suggestion: Determine the noise impact area criterion through experiments 
::>r studies which should be used to represent proposed or poten-
tial short haul airport runway-to-residence conditions (see 
Section 3.4.3.2) for different classes of airports. This 
should reflect criteria of both noise level and sideline dis-
tance as well as consideration of the frequency of exposure 
and the penalties otherwise incurred in air fares. 
3.4.3.2 Airport Zoning - As an ancillary consideration to the suggestions 
made in the preceding paragraph concerning noise, proper zoning regulations 
for the property surrounding airports could serve to alleviate the severe 
burden which might otherwise be imposed on the aircraft by currently suggested 
noise limits. For example, if the area immediately adjacent to runways used 
for short haul transportation was zoned to prohibit residences for a reason-
able distance, e.g., 2500 feet, the sideline noise limitation currently 
suggested for 500 feet could be significantly relaxed and still provide an 
acceptable noise level at the nearest dwelling. To a first approximation 
sound pressure level (measured in decibels) is attenuated by distance in 
accordance with the relationship; 
Lp = Lx - 20 loglO ~~x) 
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where Lp = sound pressure level at distance r from the source. 
= sound pressure level at distance r from the source. 
x 
Thus, for example, increasing the distance from the source to 2500 ft (760 m) 
from 500 ft (150 m) drops the sound pressure level 14 dB. 
The buffer area around the airport could be zoned to permit light manufactur-
ing, auto parking, farming, recreation, or any other such activity where a 
high ambient noise level would not be detrimental. Obviously the wider the 
belt the more effective it would be in reducing perceived noise in residen-
tia.l areas, and would permit more industries in the very desirable zone 
around the airport. It is realized, of course, that it may be difficult to 
implement this suggestion in the case of some existing hub airports. In 
those cases where existing residences lie within the specified buffer area, 
compensating arrangements such as tax relief and/or installation of sound-
proofing could be negotiated. 
Suggestion: By federal statute, require a significant distance, e.g., 
2500 feet (760 m), between airport runways used in 
scheduled short haul air transportation and the nearest 
residence. Such belts to be zoned for commerical, light 
manufacturing, or agriculture only. The width of the belt 
would be determined as a result of an experimental survey 
and studies as suggested in Section 3.4.3.1, plus other 
pertinant factors. 
3.4.3.3 Airport Access - Easy access to the airport is a major requirement 
for having a successful, well-patronized air transport system, whether short 
haul or trunk. However, the problem is more critical for short haul because 
the journey to and from the airport is a more significant fraction of the 
total trip time. If the airport is inconvenient to reach, either because it 
is too far away or because traffic is too difficult, prospective passengers 
for the air service may use some other means of transportation, or will 
reconsider the need for the trip. 
For those airports where the access problem is critical the answer, parti-
cularly for short-haUl systems, may lie in one or a combination of the 
following: 
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• Provide satellite airports from which travelers can be serviced 
in their own community. 
• Provide satellite check-in centers in several communities in 
which travelers can be ticketed and their luggage processed, and 
from which they can then be transported to the airport via a 
rapid mass transit system. 
The most feasible and attractive choice of these alternative solutions will 
vary with tbccommunity involved. For cities where land values are very 
high, where land for satellite airports cannot be made available where it 
would be convenient to local centers of potential travelers, and/or where 
airside congestion is not a. problem, the second solution would appear to be 
the best choice. For cities such as Los Angeles which are spread over large 
areas and have a relatively low population density, and for· cities where 
airside congestion is or will soon be a problem, the use of multiple satel-
lite airports should prove most satisfactory. It could also be that a com-
bination of the approaches might be favored in certain circumstances. 
These proposed solutions are relatively noncontroversial. They represent 
solutions which would exist if a community could be built up according to 
an ideal master plan. The problem is one of implementation. Air-
ports across the country are currently the province ofa wide variety of 
public and private ownerships. Various city, county, state, regional, and 
even federal entities own or control airports. Operating procedures, leasing 
and taxing arrangements, and control authority are all subject to different 
guidelines and interpretation. As an example, the Airport and Airways 
Development Act of 1970 provides that· the Secretary of Transportation is to 
formulate and recommend to Congress a National Transportation Policy. In 
formulating the national airport system plan the relationship of each airport 
to the rest of the transportation system in the particular area is to be 
taken into consideration. Within DOT, the Administrator of the FAA adminis-
ters programs to identify the type and cost of development of public airports 
and provides grants of funds to assist public agencies in airport planning 
and development. Planning of airport systems, on the other hand, which in-
volves access roads, satellite facilities, etc., is the responsibility of 
the Department of Housing and Urban Development (HUD). Thus, even at the 
federal level there is split responsibility and authority for the overall 
task of providing adequate airports and related facilities to meet the needs 
of communities whose existing facilities have become congested. At the 
state level there are differences between the states concerning how the 
agencies responsible for aviation activities are organized, the functions 
they perform, and the responsibilities they assume. These organizational 
differences are duplicated and multiplied when airport policies are proce-
dures/are compared at the local level. 
In order to deal with this problem of multi-layered and often conflicting 
authority, and to efficiently provide the desired facilities for handling 
the anticipated masses of air travelers, it is considered that a Regional 
Transportation Authority, organized and constituted along the lines of the 
Port of New York Authority, which could operate cooperatively across the 
various federal, state, and local lines of jurisdiction would have highest 
probability of success. Such an authority, established at each community 
whose airport is subject to either airside or groundside congestion, should 
be best equipped to provide for the necessary airport and check-in facili-.; 
ties, plus the necessary rapid mass transit system and access roads, some of 
which may be located in different counties or even different states. 
The regional authorities would be in a position to consider the transportation 
needs of the community as a whole, and could therefore coordinate the needs 
for roads, railroads, buses, and other rapid transit systems with that for 
airports and related passenger handling facilities. Higher standards of 
safety and convenience for the traveler could be achieved as a result of this 
coordinated view and from removal of such problems from direct control of 
strictly local interests. A federal administrator would coordinate and pro-
vide overall direction to the activities of the several Regional Transporta-
tion Authorities. It is recognized that this would be a rather drastic 
innovation which would possibly meet heavy· .local resistance in some cases. 
However, the problem is considered to be sufficiently critical that the 
action is warranted. 
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Suggestion: Tha.t an agency which might be called ItAdministrati6n for 
Regional Transporta.tion Authorities lt be established within 
the Department of Tra.nsportation for the purpose of creat-
ing and a.dministering local Regional Transportation Auth-
orities (RTA). The local RTA's would be established . 
wherever a need was found to exist. Such need would be 
determined by an assessment of the congestion which is 
found to exist, or is forecast, at local airports through-
out the United States which serve cornm,ercial air transpor':"; 
tation. The purpose and obj ective of the local RTA' s would 
be to establish an airport system closely tied in with 
existing and planned mass transportation systems so as to 
most effectively serve the needs of the traveling public. 
The RTA's would have the power provided to aid financing 
of these efforts as outlined in Paragraph 3.4.3.4. 
3.4.3.4 Financing of Air Transportation System Facilities - The Airport and 
Airways Development Act of 1970 precludes federal funding of airport parking 
or construction of any part of an airport building which is not directly 
related to safety of persons at the airport. In order that the previous 
suggestion (Para. 3.4.3.3) can be fully implemented, this restriction on 
funding should be modified to permit federal participation in funding of the 
entire airport and access system. Further, it is suggested that funding per-
centages be stipulated which will (a) relieve the local community of bearing 
a disproportinate share of the financial burden for what, in reality, is a 
part of a national transportation system, but (b) still obtain the necessary 
degree of local interest and enthusiastic support which is so necessary to· 
success of such proj ects. The proper split between federal, state, and local 
funding should achieve the desired balance of these objectives and should be 
determined in each case in accordance with guidelines established for the 
purpose. 
Suggestion: 
a. Permit federal funding for planning and construction of 
regional airport and access systems. 
b. Make ;fede:ral funding contingent upon supporting funds being 
made available from state and local sources in equitable 
proportions, the exact split for each specific community 
project being determined in accordance with established 
guidelines. 
3.5 MARKET PROJECTION 
3.5.1 National Market 
Eastern Airlines has been used in this study to represent a typical U. s. 
airline for the purpose of detailed operational analysis. With a high 
percentage of the national market, particularly in the critical Northeast 
and sout~east regions, and a gDod mix of long and, short-haul operations; this 
choice seems to be justified. Depending upon the validity of this assumption 
and the considerable depth of analysis performed within the postulated 
"Eastern-like" system using a real world airline environment and approach 
to the problem, it is reasonable to assume that the other operators will 
react and respond in a similar manner within fairly narrow limits. This 
assumption is believed to be realistic and is the basis for the market 
projections. 
The basic philosophy of the Lockheed study has been to develop a realistic 
rationale to break the chicken-and-the-egg dilemma. In the literatUre there 
appears to be almost universal agreement that if somehow the operators and 
the manufacturers could be induced to provide a start-up, Viable, short-haul 
network with reasonable risk the system would expand and grow. Numerous 
responsible projections of this ultimate potential can be found to satisfy 
almost any degree of optimism. The fact remains that if the minimum 
start-up of approximately 250 to 300 vehiGles can not be justified, these 
projections will continue to be academic. 
Based upon the in-depth analysis of the Eastern-like short-haul system - -
initiated and grown from an airline planner's point of view with STOL aircraft
 
complementing - not competing with - the total fleet--it has been determined 
that there is a requirement for at least 37 STOL aircraft in 1985 and 15 more 
in 1990, for a total of 52 vehicles to solve the congestion demand that will 
exist in that time frame for this operator. This requirement is backed up 
with a realistic Return on the Investment (ROI) analysis which considers in 
detail the investment, discounted cash flow, start-up, implementation, and 
growth of a total economically viable system. 
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Today Eastern Air Lines captures 11 percent of the total revenue passenger 
miles in the U. S. and 13 percent of the total revenue passengers. In the 
high density short-haul network developed in this study that interfaces all 
of the congested hubs-exce~t Chicago, Eastern's share of the passenger market 
is more nearly 15 to 20 percent. Using the more conservative figure of 20 per-
cent the total domestic fleet of STOL vehicles to serve this congested region 
would project to 185 aircraft in 1985 and 260 aircraft by 1990. Allegheny's 
shore, for instance, of 12 to 15 vehicles has been defined by a detailed air-
line analysis in this report. 
In view of O'Hare's congestion problem it is reasonable and conservative to 
assume at least another 40 to 50 vehicles would be required by the operators 
at this critical hub. The remainder of the initial national requirement is 
not so well defined but it will certainly contribute to the total demand. The 
important conclusion here is that a sufficient number of start-up STOL vehicles, 
based only on a requirement to relieve existing congestion at the major hubs, 
is forecast to make the go-ahead feasible •. Following the break of the chicken-
egg cycle, ample evidence exists that continued growth appears inevitable. 
The evolutionary follow-on growth is usually defined as a satisfaction of in-
duced demand brought about by improved service to the suburban comm~ities 
by moving out to secondary airports and STOLports more convenient to the 
traveler. However, there may well be an additional inducement of consider-
able magnitude, due to the quietness of these vehicles, that will be attractive 
to the operator at the major airports. With the trend that is growing today 
to assign total generated noise limits to an operator's entire fleet, the 
airline operator may find it very profitable to introduce quiet STOL aircraft 
to his fleet to lower the average fleet noise so he canreliaze a longer use-
ful life from his inventory of noisier aircraft. This will be·particularly 
attractive if the quiet aircraft are in fact economically viable and increase 
the return on the CTOL fleet by reducing congestion and delay . 
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Projecting a foreign market is similar to the situation described in the 
previous section. Without sufficient domestic demand for quiet STOL vehicles, 
an estimate of the foreign market is academic. However, assuming the system 
does become introduced at the congested hubs and performs as predicted, 
foreign sales of this aircraft should follow the trend of the past (depend-
ing on actions taken by the EEC). 
This subject has been analyzed by the Aerospace Corporation in their study 
for NASA, ItStudy of V/STOL Aircraft Implementationlt , Volume I: Summary, 
Aerospace Report No. ATR-73 (7303)-1, dated November 1972. Tables 7 and 8 
of this report have been reproduced here as Table CXI. Based on the sales 
patt,ern of past U. S. built jet aircraft the historical split has been 40 
percent foreign and 60 percent domestic. There are no grounds to disagree 
with this projection of foreign sales if the domestic fleet is a firm require-
ment. 
3.5.3 Military Commonality 
A number of aspects of military short-haul missions were examined and are 
discussed in this section. 
It is concluded that many aircraft features could be common in civil and 
military aircraft if the economic optimization for civil aircraft were accept-
ed by the military. The converse is not true. Features designed or compromis-
ed for military requirements will cause a completely unacceptable penalty in 
commercial operations. 
Common features and components which should be acceptable to the military if 
optimized for commercial use are the following: 
• Noise level and engines 
• Reliability 
• Fayload weight 
• Fassenger/cargo compartment size 
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TABLE CXI. AEROSPACE TABLES, REPORT NO. ATR-73 (7303) 1 
TABLE 7. u. S. BUILT JET AIRCRAFT SALES 
AVERAGE** . SALES 
UNIT PRICE TOTAL U. S. MARKET FOREIGH MARKET $ MILLIONS UNITS* (%) 
4 ENGINE 
BOEING 707/720/320 9.7 864 55 
MCDONNELL DOUGLAS DC-8 9.0 556 53 
CONVAIR 880/990 9.7 101 68 
BOEING 747 25.0 210 55 
4 ENGINE SUBTOTAL 1731 
3 ENGINE 
BOEING 727 7.6 981 69 
MCDONNELL DOUGLAS 16.0 
DC-IO·. 
240 60 
LOCKHEED L-l0ll 16.0 147 90 
3 ENGINE SUBTOTAL 1368 
2 ENGINE 
MCDONNELL DOUGLAS DC-9 5.0 701 54 
BOEING 737 5.0 332 50 
2 ENGI NE SUBTOTAL 1033 
TOTAL. 4132 60 
* DELIVERIES + ORDERS + OPTIONS 
** 1972 DOLLARS 
TABLE 8. ESTIMATE OF COMBINED DOMESTIC AND FOREIGN 
V/STOL AIRCRAFT REQUIREMENTS 
(%) 
45 
47 
32 
45 
31 
40 
10 
46 
50 
40 
NO. OF AIRCRAFT REQUIRED 
DOMESTiC 
NUMBER PLUS 
AIRCRAFT TYPE OF SEATS DOMESTIC FOREIGN 
STOL ONLY 
1980 STOL 150 325 540 
1990 ADVANCED STOL 150 390 650 
-'" VTOL ONLY\ 
1990 VTOL 100 520 870 
1990 MIXED FLEET 
ADVANCED STOL (60%) 150 230 380 
VTOL (40%) 100 210 350 
• Field length 
• Range 
• Ride quality 
• Cruise speed 
• Cruise altitude 
• Crew workload 
• Wing and empennage 
Major differences should be incorporated for the following: 
.• Fuselage - cargo provisions and aerial delivery 
• Landing gear - flotation 
• Vulnerability to enemy fire 
Noise Level - The survivability of military aircraft operating in close proxi-
mity to the enemy depends on a variety of techniques to avoid detection. One 
receiving increasing attention is noise reduction as represented by work being 
conducted by the Air Force, Navy, and especially the Army on the Quiet Airplane. 
The Air Force only recently conducted noise measurements of the C-130E and has 
requested that Lockheed establish the d~sign and cost impact of applying this 
noise level as a criteria for a military STOL transport (MST). The perceived 
noise level of the C-130B reported from the Air Force measurements is approxi-
mately 105 EPNdB at 500 feet sideline distance which agrees with previous 
measurements made by Lockheed. 
Since noise is not the only parameter influencing survivability, others must 
be considered such as maneuverability and traded against various noise reduc-
tion techniques to establish the most effective and efficient survivability 
enhancement methods. Greater use of maneuverability or other survivability 
enhancement methods will tend to increase the allowable noise levels. 
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Even though the basic purpose for reducing the noise on a military aircraft is 
to avoid or reduce the possibility of detection by the enemy, the prevailing 
attitude of the public toward noise pollution will certainly have some in-
fluence on the establishment of noise criteria for military aircraft. 
Communities around established military air bases will react no differently 
than those around commercial airports, and the futureSTOLports which are 
located and designed for accommodating an established noise level must be 
used ossasionally be military STOL aircraft. The public could demand and get 
a restriction placed on the use of these STOLports by aircraft which exceed 
a certain noise level • 
. Noise Level Commonality Discuss:!:~:m - The application of the same noise level 
criteria to both commercial and military STOL aircraft is very doubtful. Both 
have the same basic objective of reducing noise to an acceptable level, but 
the acceptable levels will probably not coincide because of different driving 
forces. This does not mean that work in developing noise reduction schemes 
and techniques will not equally benefit both military and commercial endeavors. 
Commercial usage may have to apply most all feasible means of reducing noise 
where military usage may consist of only a portion of those developed. How-
ever, the development work will establish the ones most effective and efficient 
for application to the military. Therefore, all development work in noise 
reduction should be considered to be beneficial to both military and commer-
cial programs. It is suggested that an engine tailored to civil noise require-
ments could be used by the military with an acceptable penalty. Nacelle 
acoustic treatment could be deleted in the military application. 
Payload - The military STOL transport (MST) will be basically a cargo aircraft 
with provisions for carrying ground troops and equipment, paratroops, and 
aeromedical evacuation patients. The cargo weight and size will establish 
the payload capabilities. 
The general desire for the MST is for higher performance capabilities than 
the C-130 in terms ofSTOL operations, greater flotation, higher payload,and 
larger cargo compartment size. 
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Since the basic purpose of the MST is for the intratheater transportation of 
ground forces in a rapid and efficient manner, the payload and cargo compart-
ment size must be optimized to this end. The need to carry any outsized or 
heavy equipment must be assessed in terms of impact on the immediate effec-
tiveness of the ground forces. 
A loadability study was conducted wherein 14 various types of units were 
considered in a hypothetical deployment utilizing the C-130E maximum payload 
of 36,800 pounds and cargo compartment size of 9 x 10 x 41 feet. The study 
items showed that with a payload weight of 25,500 pounds, 93 percent of all 
equipment items can be loaded. The equipment rejected in this analysis, out-
sized and/or 30,000 pounds, was of the nature of shop vans, wreckers, tank re-
covery vehicles, cranes, helicopters, etc., which are self transportable and 
have very little impact on the effectiveness of the ground forces if they are 
availaole within a very few hours after the airborne units arrive. This 
analysis showed that a payload of approximately 120,000 pounds would be re-
quired for 100 percent loadability. 
Examining the cost to payload weight relationship shows that the cost of 
airlift continues to decline with large payload capabilities. Since the 
basic role of the MST requires flexibility of operation, which diminishes 
with increasing weight of the aircraft, the optimum sizing of the MST is a 
tradeoff between flexibility, loadability, and costs. 
Based on the loadability, the payload for reasonable flexibility may be 
established in the range of 25,000 to 35,000 pounds. Larger aircraft capable 
of a greater payload would have more difficulty in getting in and out of 
forward area airfield thereby reducing flexibility of operations. This pay-
load is considered for tactical operations' into unimproved forward area air-
fields requiring a 3g load factor. For less severe landing environments on 
improved longer runways this payload may be approximately doubled while 
operating at a2.5g load factor and a considerably reduced range. 
Payload Commonality Discussion - The commercial payload range of 20,500 to 
31,000 pounds and the MS~ range of 25,000 to 35,000 pounds can be considered 
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quite similar except for the 2.5g versus the 3g load factors. The payload 
could be made the same for both applications but with considerable penalty 
for commercial use with the unnecessary 3g capability. 
Passenger/Cargo Compartment Size - In discussing the possible commonality of 
commercial passenger and military cargo compartment size, the similarity of 
payload weights must be established. From the payload discussion, a payload 
weight of approximately 30.,0.0.0. pounds for both commercial and military has 
been assumed for this discussion. 
The U. S. Army doctrine for airborne force employment stated that Ech~lon I 
forces must be air transportable by V /STQL and Echelon II forces must be air 
transportable by CTQL and desirably by V/STQL. Data from the evaluation show 
that all Echelon I equipment below 4Q,QQQ'pounds can be accommodated by a 
cargo compartment with a cross-section of lQ-foot width by 9-foot height. 
However, a previous study indicates a 12-foot width by 10.-1/2 ,foot height 
cargo compartment cross-section as most efficient, when considering the load-
ing of equipment, troops, paratroops, and litter patients. The troop and 
paratroop seating and litter patient arrangements established the 12-foot 
'Width is not required below seat level. Therefore, the width up to seat 
height can be reduced to an Il-foot width required for the equipment. 'The 
cross-section can be accommodated by a fuselage of 16-foot diameter. Even 
though this cross-section was optimized for a 20.,0.0.0. pound payload,it would 
be equally applicable to a 30.,0.0.0. pound payload. 
The compartment length shoUld be considered in increments of litter length. 
By allowing 20. inches in length for attendant seating,and clearance at the 
forward bulkhead as a passageway and for crew compartment access, increments 
, , f ' 
of litter length (91 inches) would give compartment lengths of 30.9, 40.0., 491, 
582, and 673 inches. The 582-inch (48.5-foot) length compartment would provide 
more efficient loading of pallets for a design payload of 30.,0.0.0. pounds. This 
length would permit the loading of six 463L pallets with the 88-inch axis 
longitudinally. Average pallet weight established by the Air Force is approxi-
mately 5,0.0.0. pounds giving a payload of 30.,0.0.0. pounds. The 582-inch length 
would provide utilization of a design payload of 30.,0.0.0. pounds: 
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Bulk Cargo: 6 pallets @ 5000 Ibs. :::: 30,000 Ibs. or 100% 
Troops: 112 troops @ 240 Ibs. 26,880 Ibs. or 9°% 
Paratroops: 106 paratroops @ 260 Ibs. = 27,560 Ibs. or 92% 
Litters: 108 litters @ 250 Ibs. = 27,000 Ibs. or 90% 
The need for truck-bed height cargo floor (48 to 54 inches) and the need for 
high rotation of the aircraft during takeoff combine to limit the fuselage 
length unless complex kneeling gear are provided. The 673-inch and longer 
cargo compartment lengths do not appear feasible from this standpoint. 
The cargo compartment size of 12-foot width above seat height (ll-foot at 
floor) by 10-1/2 foot height by 48-1/2 foot length is indicated as most 
efficient based on a 30,000 pound payload for STOL operations. This cargo 
compartment size will accommodate many of the heavier items of equipment up 
to possibly 53,000 pounds for a 2.5g or a CTOL mode of operation as follows: 
Equipment 
Truck, Wrecker, 5 Ton 
Tank Recovery Vehicle, Light 
Heavy Howitzer, 8 inch, SP 
Shop Equipment, Truck Mounted 
Tractor, lID.-16M 
Tractor, D-7 
Tank, Light, M-41 
Armored Reconnaissance Airborne 
Vehicle, M551 
L x W x H (inches) 
348 x 98 x 107 
254 x 124 x 113 
265' x 124 x 108 
363 x 98 x 124 
202 x 122 x 93 
168 x 83 x 61 
277 x 126 x 109 
249 x 111 x 97 
Weight (pounds) 
34,884 
48,448 
53,000 
32,780 
44,140 
36,805 
46,580 
36,805 
.~ompartment Size Commonality Discussion - A two aisle commercial passenger com-
partment size of 15 foot width (at armrest height) and 68-foot length and the 
military cargo compartment size of 12-foqt width by 10-1/2 foot height by 48-1/2 
foot length can be contained in a l6-foot diameter fuselage of the same length. 
The same aerodynamic interactions and influences can be assumed for each. 
The internal structural arrangement for each must obviously be quite different. 
Due to the cargo floor location and loads as compared to the passenger compart-
ment requirements, the lower half of the fuselage will have completely 
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Cl.ifferent structural arrangements, loads, and weights. The upper half of the 
fuseLage could remain significantly similar with possibly slight variations 
in skin thicknesses at certain locations anCl. of course the window arrangement 
for the commercial version would not be necessary for the military usage. 
Field Length - Airfield length requirements for military medium STOL aircraft 
are derived to take advantage of as many existing airfields as possibly there-
by reducing the need for special airfield construction under contingency 
conditions. However, takeoff and landing distance alone is not adequate for 
establishing availability of .airfields. The probability of availability must 
be based on several other factors such as (1) possible battle damage to the 
runway may leave only a segment of the existing runway for continuing 
operations; (2) runway width may be inadequate even though the l~ngth would 
be sufficient; (3) bearing strength of runways .~specially during inclement 
weather will limit the availability of many otherwise acceptable airstrips; 
and (4) politic~l denial of the use of airfields in certain areas is a 
possibility that must be considered. 
Runway width requirements are established for each particular aircraft and 
are based on aircraft dimensions, turnaround radius, and maneuverability 
under a certain cross,..wind component. 
A 60 to 75-foot width would be necessary for a C-130 or MST type aircraft. 
Usually existing runways of this width are 5000 to 6000 foot length, while 
many shorter runways are too narrow for turnaround. Also, the many short 
runways on about 2000 foot length Or less which have been constructed for· 
support of lightweight aircrafttraffic.do not have the b.earing syrength 
for sustained operation of an MST type aircraft. This would tend to discredit 
the need for a MST field length requirement of 2000 feet unless a niore 
compatible turnarounCl. radius and flotation capability·arerequired. Airfield 
availability is increased more by an improvement in flotation from CBR-6 to 
. I 
CBR-4 than a reduction in field length from 2500 to 2000 feet. Therefore, 
the penalties are combineC\. with those associated with more capabile.flotation 
and turnaround radius capabilities, the 2000-foot length appears to be Qverly 
stringent. 
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A field length of 2500 to 3000 feet appears to be a logical compromise for a 
military tactical transport aircraft especially with the present emphasis on 
cost of military systems. 
Field Length Commonalitl Discussion - There are different driving forces in re-
ducing the required field lengtll for military and commercial usage. However, 
due to several reasons, the main one being lack of logical analytical derivation 
of the optimum field length, both are arbitrarily zeroing in on a 2000-foot 
requirement. Probably one of the reasons for both to select the same length 
is the recent emphasis on establishing a common aircraft for both commercial 
and military use giving a larger production base by which the average unit 
cost of each will be less. 
On the surface, this 2000-foot criteria would appear to be common. However, 
the method by which field length capability is calculated for commercial use 
is more stringent than for the military. A military aircraft designed for a 
2000-foot field length will quality for approximately a 2400 to 2500-foot 
commercial field length. 
If the lQgical field lengths - 2500 to 3000 for military and 3000 to 3500 for 
commercial - were to be compared, commonality is very evident. 
Range - There is one primary range requirement for a MST tactical airlift 
aircraft. The basic role is the intratheater employment which will be 
accomplished using a radius of action from main operating bases. This basic 
role is broken down into two distinctly different types of operations: (1) 
deployment of combat units to forward areas and repositioning theater forces 
for exploiting combat opportunities not possible with ground movement delays; 
and (2) the resupply of these units. The resupply mission, being a sustained 
operation, usually originates where strategic airlift and sea lift interface 
with the tactical airlift. A network of air routes to dispersed operating 
bases and forward supply points is generally served on a daily basis with 
either single or multi-stop flights. The multi-stop mission can easily cover 
a route of as much as 800 to 1000 nautical miles with no refueling capability 
at any of the intermediate stops. This is usually stated in terms of an un-
refueled radius of operation. This mission establishes the design point of 
500 naut.ical mile radius with a 3.0g payload of 28,000 pounds, which is the 
usual stated range requirement. With the 10 percent fuel reserve required by 
military specifications, the total radius capability amounts to approximately 
575 miles. 
Other range requirements have been stated as desirable but are usually con-
sidered as a fallout of the 500 mile design point. A 2500 to 2600-mile deploy-
ment range capability is desirable for compatibility with other strategic 
airlift aircraft but with reduced payload and load factor. A ferry range of 
approximately 3700 has been considered desirable for deployment to any theater 
of operation without dependence on inflight refueling. However, either of 
these requirements can usually be satisfied with additional fuel tankage either 
as permanent or temporary installations. 
Bange Commonality DiscussioU ~ Some articles which discuss the commonality of 
military and commercial STOL aircraft have erroneously related commonality of 
the 500 nautical mile requirement disregarding the fact that this represents 
a range for commercial and a radius for military with the military STOL per-
formance required at the mission midpoint. However, total fuel volume require-
ments must be considered since some design concepts are more volume limited 
than others and commonality without undue penalty may be limited to the use 
of certain lift concepts. 
The comparison of fuel volume requirements must also take into consideration 
the difference in fuel reserve requirements as presented in the previous 
discussion. In equating the fuel reserves to equivalent range, a more 
compatible comparison can be made. The resulting 950 to 1150 mile range 
requirement for the military mission is considerably higher than the. 750 
mile requirement for commercial use., If additional permanent tankage is 
required for the military deploym~nt .or ferry mission, this difference is 
greatly increased. 
Cruise Speed - The basic mission, interheater employment, of the military STOL 
aircraft does not justify a high cruise speed for effective operations. 
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However, in the deployment role, a cruise speed which is compatible with other 
deploying tactical air forces and strategic airlift is desirable to insure that 
tactical airlift is immediately available when air and ground forces enter the 
operations area. This establishes the desired speed of Mach 0.70 to 0.75. A 
very nominal increase in cost is necessary for speeds up to 0.75 with more 
notable increases above that speed. 
,Speed Commonality- Discussion - The commonality of cruise speeds for the commer-
cial and military usage can be more easily established with less compromise 
than for probably any other performance parameter. 
Cruise Altitude - For both military and commercial STOL aircraft, the establish-
mentof the best design cruise altitude should consider such things as (1) trip 
length; (2) resulting trip time at various altitudes; (3) fuel consumption; and 
(4) weather and turbulence avoidance. An additional consideration not pertinent 
to the commercial STOL aircraft is the avoidance of enemy ground fire. 
The basic mission of the MST, being the intratheater employment, consists of 
selective short trip distances into and out of forward area air strips where 
enemy small arms fire can be a serious threat. The short trip distances would 
tend to favor a moderate cruise altitude. However, a higher altitude is more 
desirable in avoiding the ground fire. 
Trip time differences associated with various cruise altitudes are not large 
enough to be an influencing factor even though time is important in 
tactical operations, a very slight increase in cruise speed could probably be 
more practically attainable than establishing a cruise altitude design point 
for this purpose. 
The difference in fuel consumption at various cruise altitudes appears to be 
of less concern to the military than to commercial operators from a cost 
standpoint. 
Weather and turbulence avoidance are important factors from a passenger and 
crew comfort standpoint as well as from the aircraft fatigue life standpoint. 
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The effects of the turbulence profile apply equally to the military as w.ell 
as to the commercial. 
As with the commercial evaluation, the cruise altitude design point for mili...; 
tary application could be established at about 25,000 to. 30,000 feet. However, 
the final design should not be penalized in any way to meet a specified 
design point. The cruise altitude should be a fallout in meeting other per-
formance requirements. 
Altitude Commonality Discussion - As previously discussed, the desirable .cruise 
altitude for both commercial and military applications could be the same from 
an operational standpoint. If the cruise altitude in each case is allowed to 
be a fallout in meeting other performance requirements and are different, there 
appears to be no significant problem. This is true within certain limits of. 
c()urse and the differences must be examined when the resulting cruise altitude 
are derived for any particular design. 
3.5.4 Military Market 
From the foregoing discussion it appears that technologyexhangebetween civil 
and military short-haul is high in many areas. However, it is not believed 
realistic to assume that joint requirements could, .or would, be developed 
that would enhance the critical start-up buy of a specific commercial STOL 
short-haul vehicle of the type developed in this study. The risk of start-
up based on the current analyses in this report appears to be sufficiently 
minimal that dependence on a military buy for a successful program is not 
justified. Evolutionary experience, after a commercial system is in being, 
may in fact show marked benefits to both systems down the road. It is con-
servative to not depend upon such an event in the time frame of this study. 
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3 .6 SYSTEM IMPLEMENl'ATION PLAN 
The short-haul system implementation plan is oriented toward a national plan 
for implementation of a system rather than a scheduled implementation of a 
hardware concept. Naturally, the hardware schedules are a portion of the 
inputs to the overall short-haul system plan but only from the point of view 
of determining decision points rather than detailed analysis of the develop-
ment and production schedule for each element of the system. 
The short-haul system implementation plan must consider the facts of the 
system as they are related to the technology time schedule, airfield and 
land usage, the users reaction, public acceptance, and the regulatory policies. 
3.6.'1 Technology Implementation 
Several programs are underway at the moment which have a direct bearing on 
the STOL cqncepts under consideration for the short-haul system recommended 
by this study. These programs along with a gross schedule for each are shown 
below. 
1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983 
') AW I 
DOUG LAS AHS T EBF 
J J J 
BOEIID AMST OTW 
r- __ L __ J ___ .l.. __ ... 
~ PO:rENTIA~ NASA r-Q,UESTOL OTW IIBF 
-- -- -- --1. 
FLIiHT 
Q0SEE PROGRAM FPR 1.25 
.. i I 
.6,Engine and lift concept 
decision date to reach 
STOL deliveries by .~ ~ I I I I I 
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As noted by the programs and schedules above there is research pointed toward 
several types of lift concepts and a quiet engine study which will provide 
data for the STOL aircraft design. These programs are not at the same level 
of technology. The technology advancement that must be m.ade to reach a de-
cision point for a go-ahead with a particular 15ft concept is not necessarily 
the same for all. The externally blown flap can draw, on related experience 
and provide a lift concept that would involve less risk than the OTW or the 
OTW/IBF if the decision is made prior to the completion of the research pro-
grams. 
The pacing item for the 1980 quiet STOL aircraft is the engine. The combined 
engine performance and the reduction in noise for the engine for the STOL air-
craft are not necessarily conflicting requirements. AcquiringSTOL performancE 
with the high-by-pass-ratio engines also helps to reduce the noise. The 
short-haul system, as studied here, requires a certain quantity of STOll air-
craft to be in operational usc by 1985. This means that deliveries must 
actually begin prior to that. Deliveries should start in 1981 to be up to 
the operational quantities required by 1985. The 1981 start of delivery 
requires that the engine and lift' concept technology mustbeest:;l.blished by" 
mid 1975 for these technologies to be incorporated into a STOL config~ation 
and have the configuration available for delivery starting in 1981. 
If the technology is not available until a la,ter time period it. eitl)er pushes 
the delivery date further downstream or increases the risk. '., 
Materials research is important to the STOL ;concept from the point of view 
of reducing size and cost, but not in terms of whether the STOL is feasible 
or not. The study shows that if the engine and .liftconceptsareproven, the 
STOL aircraft operating in a mixed system with CTOL aircraft is economically 
viable. The economics of the system are not dependent upon the usage of com-
posite material although their usage may further improve the economics. 
3.6.2 System Implementation 
The short-haul system, as recommended by this study, has less impact on 
airport design and new requirement than it does on operational procedures. 
The system requires changes in the operational mode which has a greater ef-
fect on the airline than on the community or the user. 
The STOL short~haul implementation plan is to introduce the STOL aircraft and 
operations in an evoluationary manner to reduce risk and costly mistakes. As 
the system is proven it is expanded in such a manner as to provide congestion 
relief as the hubs becomes critical without the need for major airport con-
struction or undue cost. 
3.6.2.1 Aircraft Implementation - The introduction of the STOL aircraft, 
from the airline operators point of view, is illustrated in the delivery 
schedule (Table ell) and the schedules of financial considerations such as 
depreciation, borrowing, prepayments etc. 
The STOL aircraft is introduced into the airline system to alleviate the 
congestion as the congestion builds up. The STOL introduction is time phased 
with the congestion and is riot a sudden change-over within the total airline 
system which imposes a financial burden on the operator. 
The short-haul aircraft delivery schedule depicted by Table erI indicates 
the number and delivery dates for the STOL and CTOL aircraft required to 
satisfy the market and routes described in Paragraph 3.2.1. The short-haul 
system is a portion of Eastern Air Lines total route structure but only that 
portion which can best serve the short-haul passenger and relieve congestion 
at those hubs where congestion relief is required by the 1985 to 1990 time 
period. The system is expanded as required and creates a gradual requirement 
for the STOL aircraft as replacements for the B-727. As noted by the sched-
ule the STOL aircraft is introduced into the system beginning in 1981 and the 
B-727's are retired beginning that same year. 
The STOL aircraft is implemented into the airline system as a complement to 
the CTOL aircraft. Basically, the STOL aircraft provides service to the 
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short-haul 0 and D passenger and allows the CTOL aircraft to operate over 
the more profitable longer routes. This also allows the airline operators 
to make a smooth transition from current CTOL' s to advanced CTOL' S (Twin or 
others) . 
3.6.2.2 .~.~~ports - The airport and demand analysis has indicated that there 
are at least eight airports that could benefit from the implementation 
of STOL at some time in the future and that these airports can accept sep-
arate STOL operations within the present airport boundary. Of these eight 
airports four are key to solving the hub congestion at New York, Chicago, 
I'lashington National, Atlanta. By converting LaGuardia, Midway and Washing-
ton National to all STOL, reliever airports will relieve congestion at New 
York, Chicago, and Washington National. Converting Atlanta to Joint CTOL/ 
STOL, operations will relieve the Atlanta hub. The implementation plan for 
these airports follows the format as depicted by Figure 340. 
The new short-haul system would involve minor changes to congested airports. 
The changes would be as follows: 
• Converting LaGuardia, Midway and Washington National would not 
require any new construction. A change only from CTOL to STOL 
operations but with some CTOL operations remaining during off peak 
hours. It is a change in operational procedure rather than a 
change in facilities. 
• Atlanta is converted to a Joint CTOL/STOL airport. This requires 
of addition of two STOL runways and passenger facilities. The 
description and cost are included in Paragraph 3.1.1.1. 
• The Joint CTOL/STOL operation at other airports is initiated as 
necessary. Potential candidates are Kennedy, Newark, Chicago, 
(O'Hare) Philadelphia, and Miami. The Joint CTOL/STOL configura-
tions are described in Paragraph 3.1.1.1. 
• System expansion is not limited to the airports discussed in 
Paragraph 3.1.1.1. The STOL aircraft design gives it the per-
formance required to be able to move out to the local airports 
and provide greater conveniences to the traveler and to be accepted 
by the community in terms of noise and pollutions. 
The recommended implementation plan makes maximum use of current facilities and 
has the potential of expanding from the hubs to secondary airports and on into 
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Figure 340. Progressive Introduction of STOL 
the local airports without large amount of expenditures and allows for more 
appropriate time phasing of STOL while keeping risks low.' 
The airport and Airways Development and Revenue Act of 1970 states that the 
airport development 1I shall provide for the protection and enhancement of 
the national resources and the quality of the environment of the nation. 11 
The burden of proof that this requirement is met is upon the parties attempt-
ing to establish a new airport or expansion of current airports. For a new 
airport this means a time schedule of approximately the following order: 
• 20 months to complete an environmental study 
• 2 to 5 years for approval 
• 10 to 12 years for major airport construction. 
Operating the STOL aircraft within the present aircraft boundaries without 
reducing the quality of environment of the nations offers a more timely 
solution to the hub congestion than the building of new airports. 
3.6.2.3 Air Traffic Control - The implementation of the STOL operation into 
many of the existing airports allows it to take advantage of the improving 
a~d upgrading of the ATe that is currently scheduled for the CTOL system. 
Additional I18 and Microwave system are required for STOL where separate 
STOL facilities are placed on the airports but this cost is minimal. 
The ATC improvements are described in Paragraph 3.1.3.1 are applicable to 
STOL and the STOL system may take advantage of these improvements as they 
come along. 
SECTION 4 ADVANCED TECHNOLOGY BENEFITS 
4.1 IMPROVED PUBLIC SERVICE 
The advent of reasonable economics associated with a 3000 ft (910 m) takeoff 
and landing quiet short-haul aircraft can provide congestion relief at major 
hubs. Various projections of delays without relief range from 15 minutes to 
3 hours. It is obvious that airlines will alter their operations when the 
delays become too great as they did in 1968 in several areas. Flight quotas 
were placed on airlines by assigning slots. The public then received less 
service (frequency). 
Expansion to secondary, airports is received with great disfavor by the public 
as they should. With takeoff noise footprints exceeding 100 sq miles (2292) 
and landing patterns exceeding 30 or 40 sq miles (78 or 1042) at the ~80 
EPNdB noise level, the environmental impact of current CTOL operations is 
large. 
With new quiet STOL transports reducing the?80 noise area EPNdB by more than 
98 percent over 707's, etc., a community might be willing to allow a 3000 
ft (91Om) runway at an airport and consider it a desirable light industry and 
an asset because of the transportation convenience. This change is so dramatic 
as to be difficult to express in terms which the average person can relate to 
present conditions. 
A plan to relieve congestion and hence reduce delays as well as provide more 
frequent service by starting with STOL-strips on existing hub airports that 
are projected to be congested has been outlined in this study. It appears to 
be the least risk and most positive approach to introducing STOL aircraft to 
a market (congestion induced) sufficient to cause a demand for 250 - 300 
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aircraf't (sufficient for a development and production run for one company). 
As the system proves itself, further demand should allow a critical mass of 
flights to be transferred to secondary fields to provide better O-D service. 
S~[,OL-strips on existing hubs will a.lso maximhe the use of available land in 
areas where land is extremely expensive, providing a reasonable return from 
land that is increasing in 'Value with time. 
'I'he advances in efficient propulsive li ft coupled with quiet engines can make 
this possible. 
4.2 IMPROVED AIRPORT ENVIRONMENT 
One of the ma,jor elements of noise exposure was shown in Section 4.1 where as 
much as 98 ·percent relief can be given to the community around an airport. In 
addition, the steep descent and climb-out will relieve many in the community 
of fear because the aircraft are more remote as well as less noisy. The clean 
engines will reduce the many valid objections to the pollution of the 1960's. 
All these events can produce a triggering effect on the population around the 
airport. As shown in several studies, many people felt the airport abused 
them, and it is hard to say they haven't. If the public sees less aircraft 
close to them, dramatically less noise and greatly reduced pollution, their 
attitude may well become more tolerant since they see signs that their personal 
complaints are receiving attention by the airports and carriers. 
As rapid an introduction of a FAR - Part 36 - 10 EPNdB 3000 ft (910 m) short-
haul aircraft as possible is desirable to start improving the airport environ-
ment. A second step toward FAR - Part 36 - (15 or 20 EPNdB) should be made as 
technology reduces the risk of achieving this objective. This second step 
would allow a much wider application of STOL systems. 
4.2.1 Advanced Propulsion 
Very large decreases in the pollution characteristics have been projected in 
the Quiet Clean STOL Engine studies which formed the basis of the aircraft 
designs. These were summarized in Section 2 and are covered more fully in 
the contract reports by Detroit Diesel Allison Division of General Motors and 
General Electric. 
Optimization of engine cycle characteristics such as turbine inlet temperature 
(TIT) and overall pressure ratio are also covered in those engine studies. 
Further improvement in chemical emissions would have little significance to 
total air pollution unless automobiles, trucks, and busses are improved 
drastically below levels which are foreseen for petroleum fuel internal com-
bustion engines. If new propulsion concepts for surface transportation be-
came a reality, then further reduction in chemical emissions by aircraft could 
be achieved by use of alternate fuels. 
4.3 IMPROVED AIRLINE ECONOMICS 
It is very difficult to compare 1985 and 1990 airline operations in a congested 
area with and without the relief of a STOL aircraft. Lockheed's studies of in-
troducing STOL into major east coast airlines shows that a reasonable ROI can 
be achieved. The alternative is to restrict flights or accept costly delays. 
Financial losses associated with average flight delays of 5 to 10 minutes can 
reduce the CTOL ROIls below that of a combined fleet with 2 to 3 minute delays, 
so the STOL system is in a favorable position in the period of hub congestion. 
4.3.1 Advanced Propulsion 
A reduction in direct operating cost of five percent represents approximately 
a $50 saving in a typical short haul flight segment. This can represent a 
significant difference between profitable and unprofitable operation. Engine 
cost is a powerful factor; a decrease in production quantity from 1500 engines 
to 750 increases the engine cost by 25 percent and increases the DOC by five per-
cent. Thus the possibility of engine commonality with other applications such 
as CTOL or military is one of the most significant factors affecting short haul 
economics, particularly for two-engine concepts. Selection of a lift concept 
where this commonality is possible is a first step. Augmentor wing engines 
would be least likely to achieve commonality; EBF airplanes (under the wing) 
must be lower in fan pressure ratio by a troublesome and expensive amount com-
pared to engines in over-the-wing and IBF applications. Low-noise MF engines 
can be closest of all to CTOL engines in terms of fan-pressure ratio and econo-
mics. To achieve this payoff fan and primary jet exhaust quieting should be 
developed so that a CTOL engine applied to a CTOL airplane meeting Part 36 -10 
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can be treated for application to a ,;j-,ort-haul airplane with a more stringent 
noise requirement. The value of cornrj'[onali ty i8 accentuated when the two-engine 
concepts are evaluated. Engi.ne price and ma:intenance costs give a five 
-percent 10I-T.",r DOC for a two-"-"ngine airplane compared to a corresponding four 
engine airplane. This Lnpro'Jement if) vitiatec. j.f the engine quantity basis 
for engine pricing is reduced by one half. 
~·.3, 2 Advr:mced Aerodynamics 
The use of a significant degree of advancement in super critical wing design 
has been shown to be significant for the baseline aircraft for all lift 
concepts. It is particularly beneficial for the augmentor wing and IBF con-
cepts because of the need for maximum wing thickness to accommodate the re-
quired duct volume. 
Verification and possible improvement :i.n aerodynamic performance of the 
hybrid OTW/IBF is partlcularly needed to achieve the potential benefits indi-
cated by this system. 
4.3.3 Advanced structure 
The point design airplanes incorporate boron-epoxy reinforcement of the basic 
aluminum alloy wing and horizontal stabilizer cover panels. Unless the 
structure is completely designed by torsional stiffness requirements this 
method of construction provides a DOC reduction of up to 1.25 percent without 
increasing the initial cost of the airplane. The amount of composite rein-
forcement used in the point designs was limited so that the aluminum struc-
ture alone would carry the limit loads. This reinforcement concept can be 
extended to provide further reduction in DOC on some lift concepts by the use 
of greater amounts of reinforcement in the wing and horizontal stabilizer. 
The introduction of the concept into the fuselage structure may be economic 
when room-temperature adhesives are fully developed, thus avoiding the neces-
sity of tooling to restrain the components to avoid thermal warpage. 
As shown in Section 2.12, the use of increasing amounts of composite structure 
progressively reduces the OWE, RGW, thrust and mission fuel requirement. 
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Although the cost of the graphite composite material used in this analysis 
was four times the aluminum alloy the reduction in airplane size through the 
use of composite construction progressively reduced the engine, airframe and 
direct operating costs. 
The maximum use of composites (80% of the basic aluminum airplane structure by 
weight) resulting in resizing of the airplane, while retaining wjs = 95, such 
that: 
ROO reduced 18 percent 
OWE reduced 25 percent 
Rated thrust reduced 12 percent 
Mission fuel reduced 14 percent 
Airframe cost reduced 8 percent 
DOC reduced 9 percent 
Increasing the cost of the composite material by up to 100% made little change 
to the DOC reduction, since the major portions of the cost are reduced due to 
the lower overall weight of the new resized airplane. 
4.3.4 Advanced Control Systems 
Maneuver Load Alleviation - Active controls can be employed to reduce the in-
duced maneuver wing loads due to pilot action, system failures or atmospheric 
conditions by redistribution of the critical shear and bending moment charac-
teristics. 
A typical wing maneuver load alleviation control system configuration would 
utilize symmetric ailerons, flaps or spoiler actuation proportional to verti-
cal acceleration feedback signals to redistribute the spanwise loads inboard 
and reduce shear loads (outboard) and bending moments. This type of system 
could be integrated into the roll or DLC augmentation systems with little 
procurement costs and worthwhile savings in wing structural weight, induced 
vehicle drag and direct operating cost. 
Fatigue Load Alleviation - Although the majority of fatigue damage to a short-
haul vehicle is contributed by the ground-air-ground cycle, the fatigue damage 
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rate arising from atmospheric gusts remains a significant proportion and can 
be alleviated with the use of active controls. 
The symmetric fatigue load alleviation system configuration could typically 
be integrated into the direct-lift or direct-drag augmentation systems with 
the use of acceleration or angle-of-attack feedback parameters and proper 
pitch compensation through the pitch augmentation system, at little initial 
cost with a significant fatigue rate reduction and extended vehicle operating 
life. 
A symmetric fatigue load alleviation could be accomplished through roll and 
yaw augmentation system actuation in response to lateral-rotational and 
-translation accelerometer feedback parameters. Although direct side force 
control is not anticipated to be a required full-time functional system, an 
active load alleviation control function could be adapted to this type system. 
activation and relieve the side force fatigue loads, 
Flutter Suppression ~ Active flutter suppression systems can be used to reduce 
structural stiffening or weight balancing reqUirements for critical flutter 
members. If this system uses common control surfaces as those required for 
basic flight augmentation, the initial integrated cost would be small. The 
major cost of a flutter suppression system configuration would be from the 
need to incorporate additional fail-operational systems to those required 
for basic augmentation flying quality requirements. 
A typical wing flutter suppression system would consist of aileron actuation, 
or some other trailing edge surface in response to wing mounted accelero-
meters used to measure and suppress the critical mode deflection response. 
Ride ~uality Improvement - The need to improve ride quality for passenger 
and crew comfort becomes more critical and desirable for STOt vehicles with 
high descent approach rates and lower operating speeds. 
Because the rigid body control will be augmented by a basic FAS, poor ride 
quality will primarily be the result of aircraft response due to turbulence 
and the excitation of flexible wing and fuselage bending modes • 
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Ride quality will generally be improved with the addition of an active fatigue 
load alleviation system and blended closed loop direct-lift control for the 
approach flight mode. Integration of these systems along with basic augmen-
tation requirements could be accomplished with small cost and improve the ride 
quality. 
A typical longitudinal system configuration would result from the use of 
blended normal acceleration or angle-of-attack closed loop DLC and fatigue 
load alleviation systems. 
Although addressed primarily to the longitudinal flight mode, lateral-
directional ride qualities will normally be improved through the use of 
basic roll and yaw flight augmentation systems. The addition of lateral and 
rotational accelerometers or sideslip feedback signals will further minimize 
response and enhance ride qualities. Further development of a truly side-
force active control system would provide the near optimum control response. 
Flap Load Alleviation - The use of active controls for automatic positioning 
of the leading and/or trailing flap to reduce the deflection and resulting 
flap loads as the speed is increased would provide an accurate and safe method 
of preventing the flap placard speed from being exceeded and simultaneously 
providing automatic flap retraction for optimum lift and drag control during 
maneuvers such as a go-around. 
A typical system configuration would involve positioning of flap deflection, 
as a function of airspeed or dynamic pressure response feedback signals along 
with the proper damping and FAS cross-coupling to minimize trim changes. 
Relaxed Static Stability - One of the most profitable vehicle operating cost 
improvements due to active controls is obtained by providing pseudo vehicle 
stability with a reduction of inherent vehicle static stability due to a re-
duction of horizontal tail size. An example of benefits for reduction of 
the horizontal tail volume by 50 percent for the 2000 ft EBF configuration 
is shown in Table CXII. With a limited center-of-gravity range of 20 percent 
M.A.C. the unaugmented configuration results in a negative static margin of 
883 
34 percent for the most aft cg and a 14 percent negative static margin at the 
most forward ·cg. Although the point design horizontal tail configuration 
maintains a 3 percent positive static margin at the most aft cg position, 
the result of obtaining reliable and accurate signals of cg position and 
angle of attack to compensate artificially for a relaxed natural stability 
could be a DOC reduction of almost 5 percent without reduction of the pitching 
control power. 
TABLE CXIT. BENEFITS OF RELAXED NATURAL LONGITUDINAL STATIC STABILITY 
2000 FT EBF CONFIGURATION - MACH 0.80 
HORIZONTAL TAIL VOLUME 
OWE 
ENGINE 
DOC 
RAMP WEIG HI' 
PERCENT CHANGE 
- 50% 
5.9% 
5.9% 
3.3% 
4.9% 
4.4 FUEL CONSUMPTION 
The recent emphasis being placed on the future hydrocarbon fuel crisis suggests 
that the effects of advanced technologies on fuel consumption is an important 
consideration. 
The provision of STOL performance increases fuel consumption. The shorter 
the field length, the greater the fuel consumption; 3000 ft field performance 
can be provided. for very little increase over 4000 ft but 2000 ft performance 
increases the mission fuel approximately 30 percent relative to 3000 ft per-
formance. These comparisons do not account for fuel savings due to possible 
reductions in terminal area delays relative to CTOL operations. 
Indications are that minimum fuel consumption is provided by concepts using 
engines with intermediate fan pressure ratios on the order of 1.4 to 1.6. 
This approximately coincides with a noise level equal to FAR 36 minus 10 dB. 
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The AW airplanes with FPR 3.0 engines use approximately 28 percent more fuel 
than the other concepts. 
Long term relief of the hydrocarbon fuel crisis may be provided by the develop-
ment of hydrogen fueled aircraft. 
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SECTION 5 RESEARCH AND DEVELOPMENT RECOMMENDATIONS 
Recommendations for research and development are presented in two categories: 
tasks which contribute to near term improvements through alleviation of 
congestion at existing hub airports and tasks which are oriented toward long-
term improvements in air travel with particular emphasis on short-haul. 
5 • 1 CRITERIA 
The research and development tasks are described with the aid of technology 
readiness, priority, and joint-benefit ratings. The assumptions on which 
the ratings are based and definitions of the ratings are given below. 
5.1.1 Readiness Rating 
Technology readiness ratings are defined as follows: 
1. Technology is sufficiently well defined to permit production 
commitment. 
2. Technology is reasonably well defined. Additional development is 
required, with a high probability of near-term success. 
3. Technology is not well defined. A significant amount of additional 
development is required to correct technological deficiencies. Basic 
research may be required in some cases. 
5.1.2 Priority Rating 
The establishment of priority requires specification of both an objective 
and the time frame within which the objective must be realized. For the 
purposes of this study, the objective is assumed to be the realization of 
the technology benefits outlined in Section 4. The following priority rat-
ings are defined: 
1. The task is critical to the successful introduction of improved 
short-haul systems. The required technology will not be ready for 
operational use in 1980-85 without a major effort. 
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2. The task will probably have a high payoff in improving short-haul 
systems, and is inadequately covered by existing programs. 
3. The task is fundamental to achievement of longer-term technology 
benefits (1990). 
4. The tasl~ is fundamental to the achievement of the technology 
benefits described. in Section 4 of this report. The required. 
technology will probably be ready for operational use in 1980-85 
on the basis of current programs. 
5. The task will contribute significantly to the development of an 
advanced short-haul aircraft, but is not fundamental to the 
achievement of the technology benefits described in Section 4 of 
this report. 
5.1.3 Joint Benefit 
1. The task has significant benefits to the general public, the short-
haul traveler, and. the airline operator and applies to advanced 
CTOL, RTOL, and STOL aircraft, as well as to military transport. 
2. Applicability is restricted to short-haul and RTOL and STOL aircraft. 
3. Applicability is restricted to field lengths in the 1500-2500 ft 
category. 
5.2 SYSTEM AND AIRCRAFT REQUIREMENTS - NEAR TERM (1980) 
5.2.1 Field Length and Noise Level 
The results of this study indicate that economically viable short-haul air 
transportation for 1980-85 should be designed for 3000 ft (914 m) takeoff, 
landing in 3000 ft (914 m) after a 100 n.mi. (185 km) stage length, and noise 
level that would comply with Part 36 minus 10 noise level criteria. Range for 
this takeoff field length should be 500-800 n.mi. (926-1482 km). The airplane 
should be capable of longer ranges for off-hour utilization, using CTOL 
runways. Mach 0.8 cruise at 30,000 ft (9144 m) is desirable for flexibility 
since the sensitivity between Mach 0.70 and 0.80 is slight. 
Key points that should be confirmed with more detailed study of airports and 
their immediate surroundings are the possibility of acquiring additional land 
at the important airports so that field length requirements greater than 
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3000 ft (914 m) could be considered in order to reduce further the aircraft 
operating costs. More detailed surveys of the noise footprint areas affected 
by the prospective short-haul runways are nee.ded to confirm that Part 36 
minus 10 will not add to the total noise exposure already affected by the 
CTOL runways. The effect of reductions in noise level of new CTOL aircraft 
to Part 36 minus 10 must be included; it is expected that fleet noise in 
1985 will be a mixture of Part 36 aircraft and others down to Part 36 minus 
10. 
It is reco~ended that the characteristics of the noise footpointof the 
STOL aircraft defined in Section 2 be used to determine the effects on air-
port airside capacities of major and secondary airports within the U.S. The 
airside capacities of 8 congested major airports have been increased by the 
addition of STOL facilities. However, the effect on the total airport noise, 
accounting for frequency of operating of CTOL and STOL operations and the 
probable CTOL noise certification criteria of the 1980 time period has not 
been evaluated. 
It is recommended that a study be made to: 
1. Determine in much greater depth the impact of the improvements by 
introduction of STOL in the airside capacity of major airports at 
the large and medium hubs and suggested additional secondary air-
ports by the methods described in Section 3. Particular emphasis 
should be placed on the approach and climb-out patterns, airside 
interference, and terminal control. 
2. Derive the noise pattern changes around these airports due to the 
increase in airside capacity by introduction of STOLe 
On the airports where STOL strips should be located to increase capacity, the 
CTOL and STOL noise patterns should be overlayed and the noise exposure fore-
cast (NEF) contours determined for the combined operation, taking into 
account the frequency of operation of each type. The relationship between 
the NEF to the airside capacity can then be determined. 
The STOL aircraft described in Section 2 have a 25 knot (46.4 km/hr) cross-
wind design requirement. During investigation of the airside capacity of 
airports, one of the factors that influenced the capacity of an airport which 
was being considered for non-interfer:i ng CTOL and STOL operations was whether 
or not a crosswind runway was required. Initial results from study of the 
wing rose data at a few airports in the Northeast area indicate that the 
ability to operate at least 95 percent of the time in a single runway direc-
tion could be obtained with an aircraft crosSlvind capability of less than 
the 25 knots (46.4 km/hr) capability of the STOL aircraft. 
It is recommended that the major congested airports be investigated to deter-
mine the relationship between the ('TOE swind magnitude and the percentage of 
uSQble operating time for a single dj:rection landing and takeoff STOL runway 
arrn,ngemeJit. Once thf; relaticnship of single direction operation and cross-
wind capab.i lity is determined, the increase in airport airside capacity will 
be cletermined for :::t range of magnitudes of crosswind; 
Results frc)m this study wi'il give guidance and indicate possible benefits 
that research into aircraft crosswind capability will give to the problem of 
airport congestion. 
A related effort is the 2.3 mi.llion FAA contract to McDonnell-Douglas for 
airport capacity analysis. However, ctudy of the costs of expansion of 
capaci ty by separate short-haul runways is recommended as a separate effort. 
Readiness 3 
Priority 1 
,Joint 2 
5.2.2 Ajrworthiness Requirements for Propulsive-Lift Aircraft 
Before a commitment can be made to develop an aircraft with private funds, 
the certification requirements must be established. Significant revisions 
to Federal Air Regulations must be made if the benefits of propulsive lift 
are to be realized. Federal Air Regulation Part XX "Tentative Airworthiness 
Standards for Powered Lift Transport Category Aircraft" (August 1970) repre-
sents a thorough effort to develop such revisions on the basis of the data 
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in hand. However, experimental verific1ation by flight testing is incomplete 
because of the lack of suitable vehicles. 
Considerable data exist for operational! safety margins, stability and control, 
and handling qualities from simulation ftudies and from limited flight test 
data from prop-STOL aircraft such as tht NC-130B and Breguet 941. Extrapola-
tion from CTOL flight data and criteria is also a significant input which has 
resulted in these tentative requirement and those contained in NASA TN D-5594, 
MIL F8785 and AGARD. Although these fuJniSh a good base for defining a re-
search program, applying them to operational transport design, without 
further fan-jet flight testing would result either in over-design, with ex-
cessive penalties in weight and cost, or in high-risk close margins. Neither 
of these situations is consistent with initiation of an economic STOL opera-
tional system. 
Flight research with the augmentor wing Buffalo constitutes a significant par-
tial input to the data required for evaluation of that lift concept. However, 
because of its low wing loading, the AW Buffalo is not sufficiently representa-
tive of operational STOL transports to completely bridge the technology gap 
that exists. Of particular importance are data and criteria for stability and 
control, handling qualities, operational safety margins, flight path control 
and touchdown dispersion, all of which are only partially evaluated by the 
AW Buffalo design. 
The AMST prototype program represents a further potential for partially de-
fining airworthiness/certification requirements but this potential is con-
stra±.ned by the need for significant flight control and engine modifications 
of either AMST airplane. The flight control modifications are required to 
provide much broader flight research handling qualities capability than is 
available in the 2000 ft (610 m) military field length point designs and 
should provide the capability to safely investigate propulsive-lift flight 
characteristics at the low speed and moderately high wing loadings associated 
with efficient operation from civil field lengths as short as 2000 ft (610 m). 
With this capability, research may be conducted to cover the flight envelopes 
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associated with the shortest design field length as well as the flight 
envelopes associated with the most likely near-term field lengths of 3000 
to 4000 ft. The engine modifications are required to provide quiet field 
performance and the development of operational techniques consistent with 
the ecological goals of the 1980-85 time period. Based on the current sched-
ules for completion of the AMST prototype military flight test programs, 
July (McDonnel-Douglas EBF) and December (Boeing OTW) 1976, and assuming the 
modifications discussed above are properlY scheduled and accomplished, the 
civil flight research program with AMST, aircraft prototype could be started 
about mid-1977 and completed by about mid-1979. The certification require-
ments provided by this research program could lead to operation availability 
of a propulsive-lift short-haul civil transport in 1983 if engine development 
for the appropriate lift concept were undertaken prior to 1979. It is doubt-
ful that this timing is compatible with the needs generated by congestion. 
Because of the modification and time constraints noted above, it is recom~ 
mended that the planned separate research airplane program be reactivated 
to provide for the development of civil airworthiness requirements as well 
as the technology development discussed in Section 5.3. If the originallY 
planned program were implemented at a cost of 60 million, the operation 
transport could be available in 1981 rather than 1983. If a low cost ($15 
million) program is pursued it will, in the initial phase, partiallY satisfy 
the airworthiness flight research needs, and in subsequent phases, with 
additional funding, provide for essentially complete definition of airworthi-
ness/certification requirements. This latter, low cost, phased approach 
could provide the data necessary for operational availability of a short-haul 
transport in 1982. 
Readiness 2 
Priority 1 
Joint Benefit 2 
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5.2.3 Wake Vortex and Separation Requirements 
5.2.3.1 AnalYtical study of Wake Vortices - The trailing vortex hazards 
associated with powered-lift aircraft have been assessed and discussed in 
Section 2. This was accomplished by comparing relative induced roll rates 
of STOL and conventional aircraft. The computer program used was based on 
an emperical method devised by McCormick where he used classical theory and 
experimental data from conventional aircraft. Altitude, speed, and geometric 
characteristics are the only required inputs to determine the flow field. 
Lockheed has recently completed the development of a sophisticated computer 
program which can generate the theoretical flow field behind various STOL 
concepts as well as conventional aircraft. A penetrating aircraft can also 
be inserted into the flow with its own aerodynamic characteristics portrayed 
and be maneuvered in the field. The effects of the induced flow on conven-
tional and preliminary design aircraft can then be evaluated in a much re-
fined method since the damping,and response characteristics of the penetrating 
aircraft are reflected along with their control powers. The large induced 
angles associated with the flow present stalled surfaces which are not nor-
mally accounted for in most programs. 
Arbitrary positions in the field with respect to time delay and radial dis-
tance from the vortex core can be investigated to map maximum and other 
specific tangential velocities. 
The results of this investigation would provide valuable information for 
future work such as traffic handling in terminal areas, unique requirements 
which may be imposed on existing or new design!3, andprovide further infor-
mation for selection of best concepts in QPTOL developme.nt. As data become 
available from experimental flight/wind tunnel tests, it can be used to update 
or validate the theoretical methods. The theoretical results can, in turn, be 
used to establish test plans, and should be valuable in correlating experi-
mental data from the program described in Section 5.2.3.2. 
Readiness rating 3 
Priority rating 2 
Joint benefit rating 1 
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5.2.3.2 Wake-Vortex Avoidance System - Utilization of airports and runways 
to their maximum capacity requires considerable improvement in the technology 
of wake-vortex prediction and monitoring. The five-year program already 
planned by the FAA and the DOT Transportation Systems Center13 holds promise 
of being a most significant means of maximizing airport capacity and increas-
ing safety of terminal operations for both STOL and CTOL aircraft. 
Readiness 3 
Priority 1 
Joint benefit 1 
5.2.3.3 Dcperimental Evaluation of Propulsive-Lift Wake Vortex - One of the 
important tasks for a propulsive-lift research airplane is the verification 
of theoretical predictions of vortex generation and of control requirements 
for the following aircraft. This task is one part of the research airplane 
program covered in Section 5.2.2 and 5.3.2. 
Readiness 3 
Priority 2 
Joint benefit 1 
5.2.4 Microwave Landing System 
No additional work has been identified beyond that programmed by the FAA. As 
noted in Section 2.8, this development is essential and its current schedule 
should provide the equipment by 1980. 
Readiness 2 
Priority 3 
Joint benefit 1 
5.2.5 Area Navigation 
No additional work has been identified. Existing programs shoUld be pursued. 
13 Aviation Week and Space Technology, November 13, 1972, page 25. 
Readiness 2 
Priority 3 
Joint benefit 1 
5.2.6 Landing Approach Simulation Study - Program Definition 
Flight simUlation studies of STOL handling qualities in the Lockheed flight 
simulator have indicated that current STOL handling qualities specification 
requirements are not realistic in some areas. In particular, the control 
power requirements are larger than necessary. 
For example, MIL-F-83300 calls for a very large .6. * (heading change) capa-
bility in the first second of rudder input. This .6.* (6 degrees in first 
second) is supposedly necessary for the crosswing landing decrab maneuver. 
The problem is that the pilot cannot perform a precisely controlled decrab 
with the large heading change rates that the above .6.* capability gives him. 
These large control power requirements also place stiff penalties on system 
and structural requirements. 
Current handling qualities criteria are in need of re-evaluation from a more 
realistic point of view. It is proposed that following a review of the var-
ious criteria documents a flight simulation test plan be prepared. This test 
plan would recognize the need for a study of the effects of varying the im-
portant design parameters on STOL handling qualities and control requirements. 
The simUlation test plan would call for a systematic variation of control 
power and control surface rates under varying landing conditions, such as 
crosswind, engine out and runway misalignment. Each design parameter will 
be changed one at a time so that its entire effect is not masked by other 
changes. The results of this study would clarify the conflicting results of 
the numerous STOL handling qualities criteria documents. 
Readiness 2 
Priority 1 
Joint benefit 2 
5.2.7 Market Demonstration Programs 
A major problem for the implementation of a viable short-haul air transpor-
tation system is the almost total lack of rigorous data on the economic value 
and interrelated influence of the basic system parameters. It is likened to 
designing a new aircraft without wind tunnel data. The Joint DOT/NASA Civil 
Aviation Research and Development Policy Study recognized this key issue and 
considered the most effective means of bridging the gap between planning and 
operations to be what they called "Market Demonstration Programs." The 
relationship of the market demonstration in the short-haul development cycle 
is illustrated schematically in Figure 341. 
In the past the path for developing long haul has been quite straightforward 
going direct from research, design and analysis (technical and economic) to 
the vehicle and system requirements. 
The risks were reasonably well-known and acceptable, commitments were made, 
and the system grew. The short-haul dilemma does not, however, lend itself 
to such commitments from analysis alon~. The background of market experience 
is lacking, precluding this direct approach. As noted i~ Figure 341, the addi-
tional step of demonstration programs should be introduced to provide the em-
pirical data and sensitivities required to reduce the technical and economic 
risks to manageable value. 
Like the wind tunnel analogy, the demonstration program should be controlled 
experiments to determine the value and interrelated effects of the elements of 
a total system in a realistic operating environment. The approach to be used 
in this task to define the requirements and procedures for conducting these 
conLr011ed experiments is illustrated in the Logic Diagram shown in Figure 342. 
Readiness 2 
Priority 1 
Joint Benefit 2 
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5.3 AIRCRAFT DESIGN - NEAR TERM 
Recommendations for development in aircraft design for near-term short-haul 
transport are presented with recognition of the contributions expected from 
current programs, as well as the analysis of competing concepts for 3000 ft 
(914.4 m) field performance. Thus, the externally-blown-flap prototype air-
plane in the Air Force AMST program should serve to answer questions on the 
practical hardware performance of that system; no additional tasks are listed 
here. Similarly, the over-the-wing prototype will be significant for that 
lift concept although data on civil applications with swept wing and low-noise 
engines will be lacking. 
5.3.1 Hybrid Propulsive Lift System Development and Comparison to Mechanical 
Flap Aircraft 
A more detailed preliminary design is recommended of the major elements of 
the hybrid propulsive lift system for representative STOL vehicles. A twin-
engine OTW/IBF hybrid for 3000 ft (914.4 m) field length and 95 EPNdB side-
line noise has been shown to be a particularly promising concept. A twin-
engine mechanical flap aircraft shows definite superiority for 4000 ft 
(1219 m) field length. The economics of each of these aircraft is signifi-
cantly better if higher fan-pressure-ratio engines are used (equivalent to 
today's by-p~ss 5-6 engines and capabi1e of 105 EPNdB sideline noise). A 
definitive design comparison is recommended of these two concepts with two 
engine types and 3000-3500 ft (914-1067 m) field performance. 
The data base upon which the OTW/IBF configuration is based is neither as 
extensive nor as well SUbstantiated as competing concepts, e.g., the EBF and 
AW. In the latter case in particular, both flight tests and in-depth analy-
tical studies have already been funded to explore the operational, acoustic 
and ·e.ngineering problems peculiar to this concept from which a fully optimized 
configuration can already be developed. Whereas wind tunnel testing of the 
high lift capabilities of the pure IBF concept is in progress and has already 
shown encouraging results, the engineering problems require further detailed 
analysis and subsequent confirmatory testing with particular regard to the 
integration of both IBF and OTW concepts in an optimum configuration. There 
is a need to optimize the hybrid concept in analytical stud.i.es i3..nd to develop 
its preliminary design to a level substantiating previous ly proj ected data 
and providing test configurations for future R&D programs. Two engine 
types should be represented; an intermediate by~pass ratio engine suitable 
for advanced CTOL application and a 500 ft (152 m) sideline noise level of 
105 EPNdb, and an engine from the QCSEE studies meeting 95 EPNdB (1.32 -1.35 
fan pressure ratio). 
The mechanical flap aircraft for 3000 ft (914.4 m) landing distance requires 
a wing loading below 70 combined with extensive gust alleviation devices to 
provide ride quality comparable to the OTW/IBF and to the best of today's 
airplanes. Analytical development is needed for the most economical c.ombina-
tion of flap extension which permits higher cruise wing loadings aildride 
quality improvement through direct lift and direct sideforce control. The. 
same two engine types should also be represented~ 
Particular emphasis must be in the following areas: 
• Acoustic treatment of CTOL engines. 
• Variable geometry OTW nozzles. 
• stable engine operation with common cross ducting. 
• Optimized wing/duct integration. 
• Optimum MF and hybrid OTW/IBF flap configurations. 
• OTW flow separat io n 
• Spectral-density analysis of ride quality. 
• Advanced ride-control systems. 
Readiness 3 
Priority 1 
Joint benefit 2 
5.3.2 Hybrid OTW/IBF Research Airplane 
It is recommended that the hybrid OTW/IBF concept be pursued through a 
program combining wind tunnel testing and fabrication of a low cost proof~of­
concept vehicle. Such a vehicle could be utilized to verify the effects of 
various percentages of flow or thrust to the flaps as well as to demonstrate 
the suitability of flap designs suited or peculiar to the concept. As a 
fallout, initial flight testing would provide a portion of the data needed 
to establish propulsive-lift system airworthiness/certification requirements. 
With additional funding to upgrade the vehicle systems capabilities, this 
proof-of-concept airplane would be capable of providing essentially all of 
the flight research data necessary for the complete definition of civil 
propulsive-lift aircraft airworthiness requirements. Usable lift coefficients 
associated with 3000 foot near-term field requirements should be covered as 
well as higher lift coefficients for research into longer-term requirements. 
It is significant to the economic viability of propulsive-lift short haul 
that practical hardware solutions be evaluated in order to achieve maximum 
operational economy. In this light, the promiSing OTW/IBF system should be 
available for evaluation along with the EBF, OTW, and AW airplanes now pro-
grammed or flying. 
Readiness 3 
Priority 1 
Joint benefit 1 
5.3.3 Adaptive Landing Gear 
In order to minimize the certification landing distance (corresponding to a 
landing immediately after takeoff), steep approach gradients and 900 fpm 
(274 mpm) rate of sink have been considered, although the scheduled descent 
velocity at touchdown at mission landing weights with a more fully developed 
flare is only 3 fps (1 mps). However, the limit velocity to which the land-
ing gear must be designed is related to the possibility of extreme pilot 
error in the late execution of the flare and therefore coresponds to touch-
down at'·the approach rate of sink, Le., 15 fps (4.6 mps). Conventional 
landing gear shock struts when designed for descent velocities as high as 
15 fps (4.6 mps) but operated at substantially lower velocities may still 
exhibit high peak reaction factors (using little of the available stroke) 
which may border on the limits of passenger acceptance for regular commer-
cial operation. Moreover, the probability of touchdown velocities exceeding 
the desired 3 fps (1 mps) may be greater in STOL operations than in CTOL 
operations (not withstanding the use of automated landing facilities) be-
cause of the increased sensitivity to atmospheric disturbances, e.g;, gusts, 
aircraft vortex wakes. A long-stroke gear restricts the maximum reaction 
factor to a level which is consistent with wing structural limitations (and 
is based upon previous military STOL gears) but may not necessarily provide 
a full and sufficient solution to passenger comfort requirements in adverse 
weather conditions. 
Accordingly, a landing gear design task is recommended which would optimize 
the gear from these standpoints and also incorporate kneeling capability to 
minimize passenger loading and unloading while retaining clearance for rota-
tion angles. 
Readiness 2 
Priority 2 
Joint benefit 2 
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5.4 PROPULSION - NEAR TERM 
5.4.1 Quiet Clean STOL Experimental Engine 
Recommendations for near-term propulsion technology development are based on 
the premise that the improved short-haul system for relief of congestion 
should have the lowest economic penalty consistent with the noise and land 
use projections at major hUb airports in 1980, as discussed in Section 
5.2.1. The Quiet Clean STOL Experimental Engine Program is a key technology 
development and is strongly endorsed. It is recommended that design require-
ments for this engine be oriented with the following in mind: 
The variable pitch fan has significant advantages; a suggested aim for tech-
nology in the QCSEE program is to develop the highest pressure ratio for which 
it is possible to design a reversible pitch fan. It is logical to develop 
initially a geared variable-pitch fan engine with FPR of 1.25, as an inter-
mediate step. 
Fan pressure ratio in the range of 1.32 to 1.40 will provide superior econo-
mics and appears to be compatible with noise environments for the longer term. 
The highest fan pressure ratio compatible with reversible pitch is suitable 
for low noise in several lift concepts: mechanical flap, over the wing, and 
hybrid OTW/IBF. 
Readiness 2 
Priority 1 
Joint Benefit 1 if FPR is 1.32 or greater; 3 if FER is 1.25 
5.4.2 Engine Optimization for Internally Blown Flap 
Further improvement in performance for the hybrid OTW/IBF system could be 
achieved with engine and valving designs which could tolerate manifolding of 
15 - 20 percent of the fan air in a plenum duct or where equivalent air could 
be bled from the compressor. A joint aircraft design/engine. design program 
is recommended to determine the feasibility and costs of these approaches and 
to trade off their value in airplane economics. 
Readiness 3 
Priority 2 
Joint Benefit 1 
5.4.3 Engine Cycle/Aircraft Integration for Minimum Fuel Consumption 
The studies have indicated that fuel consumption decreases as the engine fan 
pressure ratio increases from 1.25 to some optimum value between 1.40 and 1.9, 
because of decreases in nacelle and airplane drag. Beyond this optimum pres-
sure ratio, fuel consumption increases because of the overriding effect of 
increases in engine s.f.c. It is recommended that a joint airframe/engine 
study be conducted to determine this optimum cycle in recognition of domestic 
fuel shortages, prospective fuel rationing, and likely increase in fuel costs. 
Additional significant factors to be covered are optimization of mission pro-
file for fuel conservation (shown to be 30,000 ft (9144 m) cruise altitude or 
higher for 500 n. mi. (926 Km) mission in the present study) and noise sup-
pression. The latter may embody retractable ejector and variable exhaust 
nozzle or an over-the-wing installation to achieve the best compromise in 
noise level and fuel consumption. 
Readiness 2 
Priority 1 
Joint Benefit 1 
5.4.4 Noise Estimation for OTW/IBF Concepts 
Analytical methods currently used are based on limited data from NASA tests 
of directionality. Current NASA tests of OTW noise and shielding are recom-
mended stongly for continuance and expansion. It is possible that noise ben-
efits have been underestimated in this study; additional experimental data 
are needed. Flight measurements will be of utmost significance and it is 
recommended that this be a primary task of a research airplane in which low 
noise has been a primary design objective. 
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Readiness 
Priority 
Joint Benefit 
3 
1 
1 
5.4.5 Improvement in Engine-Bleed Performance by Optimization of Engine Cycle 
In the Phase I study, the engine manufacturers and Lockheed evaluated the ef-
fects of parametric variation in fan pressure ratio, turbine inlet temperature 
(TIT), overall compressor pressure ratio (OPR) and core exhaust velocity. The 
primary effort was expended on the optimization of FPR which was readily recog-
nized as the prime variable in both noise generation and performance/DOC opti-
mization and entailed a compromise between the conflicting demands of these 
considerations. Parametric evaluations of TIT, OPR, and primary nozzle pres-
sure were carried out to a more limited extent on a 1.20 FPR engine. In the 
case of TIT, conflicting results were noted between the Lockheed and DDA eval-
uations of the impact on airplane DOC. This divergence is thought to result 
from an assumption of core compressor bleed in the case of the DDA evaluation 
and a failure to consider the increase in maintenance cost in the Lockheed 
evaluation. The penalty on engine performance associated with core compressor 
bleed is twice as great at the evaluated TIT (3000°F) as it is at the lower 
TIT (2200°F) which, coupled with the increased maintenance costs at 3000°F 
resulted in appreciable higher DOC at the higher TITs in the DDA study. The 
penalties in engine performance for core compressor bleed has previously been 
found by Lockheed to be prohibitive for any of the higher BPR engines at any 
TIT. In the Lockheed study, only the engine performance impact was considered 
and core bleed had been circumvented by use of a continuous operating APU so 
that no bleed penalty was considered. This feature of the Lockheed study, 
coupled with the failure to consider the 80 percent increase in maintenance 
cost resulted in a modest improvement in DOC at the 3000°F TIT. Further 
tradeoffs in TIT might be productive, particularly if the engine core com-
pressor could be modified to provide continuous bleed by increasing the flow 
of the early stages of the core compressor. This would enable the compressor 
to oe bled without reduction of the turbine flow and the associated elevation 
in TIT. Such an engine configuration would result in considerably lower cycle 
penalties for the bleed and would obviate the weight and cost of the contin-
uous operating APU adopted in the Lockheed configuration. Additional consid-
eration might be given to increases in OPR with simultaneous increases in TIT. 
In the Phase I study these parametric variables were considered independently. 
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Readiness 2 
Priority 2 
Joint Benefit 1 
5.4.6 Fan and Primary Jet Noise Suppression 
Ability to achieve lower jet noise floors with higher fan-pre~sure ratio 
engines is a significant economic factor, provided cruise performance losses 
are sufficiently low. It is recommended that further analytical studies and 
experimental verification be conducted as means for reducing jet noise such 
as exploitation of acoustic feedback phenomena, retractable ejectors, and/or 
high-aspect ratio nozzles in O'lW applications. There should be some fallout 
from the planned DOT high-velocity jet noise suppression program which would 
be applicable to lower velocity jets. Flight verification would be a signi-
ficant task for the research airplane discussed in Sections 5.2.2 and 5.3.2. 
Readiness 2 
Priority 2 
Joint Benefit 1 
5.5 AERODYNAMICS - NEAR TERM 
5.5.1 OVer-the-Wing Aerodynamics 
Prinicipal uncertainties in this lift system are the interaction of flap de-
Sign, engine exhaust configuration, and flow attachment. Further analytical 
work and low- and high-speed wind tunnel data are needed to confirm aerody-
namic predictions applied to practical operationdl configurations. The cur-
rent analytical study of different nozzle configurations and associated pres-
sure distributions is an important step. Data are lacking for analyzing 
cruise performance and trading this off with flap configurations and nozzle 
characteristics. Also the optimum BLC or supplementary blowing to supplement 
the OTW thrust vectoring needs further experimental data and analysis. Wind 
tunnel test plans should be supplemented and guided by design application to 
operational vehicles to achieve compatibility~ 
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The Boeing AMST prototype should furnish significant inputs to the technology 
base for 0'lW propulsive-lift. However, the straight wing and design for mili-
tary conditions leaves a considerable gap compared to the needs of civil 
transport. 
Readiness 3 
Priority 1 
Joint Benefit 2 
5.5.2 Hybrid OTW!IBF Aerodynamics 
The uncertainties and studies described in Section 5.5.1 are applicable to this 
system and, in addition, the aerodynamic performance of the IBF system at low 
flap blowing coefficients needs further data and coordination with practical 
flap design. Data are lacking for blowing coefficient (C~) values of 0.1 and. 
0.2. Tradeoffs of aerodynamic performance against flap design complexity are 
needed. 
Experimental verification of spoiler effects for direct lift control is needed 
to answer questions such as the following: 
1. Does flow detachment spread objectionably and dangerously? 
2. Does attachment hysteresis delay reattachment too much? 
3. What is the buffeting problem in low and high speed descent? 
A high taper is desirable for cross duct space limitations as is the greater 
wing thickness achievable by sweeping the wing for a given cruise speed such 
as Mach 0.8. Experimental data are needed to fully trade off these effects 
against aerodynamic performance and flap complexity. 
PrevioUS BLC and rBF tests by NASA and others, along with the NASA/USAF/ 
Lockheed tests of the expanding duct flap are the source of data currently. 
Expansion to cover the hybrid case is recommended, along with a design appli-
cation analysis so that experimental results can be correlated with practical 
operational applications. 
,,90'r' 
Readiness 3 
Priority 1 
Joint Benefit 1 
5.6 STRUCWRES AND MATERIALS - NEAR TERM 
A significant development in structures applicable to near-term application 
is the NASA Langley program for "Establishing Long-Life Flight Service Per-
formance of Composite Materials in the Center Wing structure of the C-130 
Aircraft," Contract No. NAS 1-11100. Application of this concept to the air-
craft was shown to be cost-effective and it is recommended that the final 
phases of this program be pursured; flight-experience demonstration will be 
gained by the program as presently constituted. Additional near-term benefit 
could be gained if this. procedure of composites bonded to fail-safe metallic 
structure can be extended by additional design analysis and by development of 
room-temperature bonding combined with establishment of design procedures for 
its application. 
5.6.1 Filamentary Composite Reinforced Aluminum Concepts Using Room Tempera-
ture Curing Adhesives 
The initial phases of development and test program for Contract NAS 1-11100 
were completed in 1972 and included some development work related to room 
temperature curing adhesives. In addition to work conducted under this con-
tract, room temperature adhesive has been investigated as a repair system and 
also as a system for bonding composite reinforcement to C-5Astructure. 
It has been demonstrated by tests that composites can provide improved fatigue 
life, structural stiffness and higher static strength when used as a rein-
forcement to aluminum structure. These improvements can be better realized 
if the filamentary composites can be joined to the aluminum without inducing 
rel3idual thermal stresses. This can best be accomplished by joining the mate-
rials with a room temperature adhesive. Under company IR&D funding, this 
method of joining has been investigated and has shown favorable results for 
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selected applications. Additionally, the use of room-temperature adhesive 
will minimize the amount and complexity of tooling required and the associated 
costs. 
The problems associated with the low temperature adhesives are (a) slightly 
lower than desired (-6~F) peel strength and (16o°F) shear strength and wider 
scatter in properties than obtainable with higher temperature adhesives. 
It is recommended that a test program be developed from which these problems 
can be minimized and the applications be determined in which the use of com-
posite reinforcement can be economically extended by the advantages provided 
by minimum tooling. The choice of application can be determined acceptable 
if analysis indicates a resulting reduction in airplane gross weight without 
any increase in DOC based on 1972 dollars. Additional advantages to the sys-
tem will be realized when inflation of such items as fuel costs during the 
operating lifetime of the airplane are considered as well as the conservation 
of fuel from the standpoint of U.S. balance of payments. 
The study should include the determination of economic applications, detail 
design of typical applications, material combinations, weight, structural 
efficiency and fabrication cost. Having identified the economic value of 
the concept and typical application details, a development and test program 
should be outlined, scoped and costed, including details of test specimens 
required. 
Readiness 2 
Priority 2 
Joint Benefit 1 
5.7 FLIGHT CONTROL 
5.7.1 Application of Active Control Technology 
All the point design airplanes have horizontal stabilizers sized to provide 
5 percent static margin with the augmentation system inactive and are there-
fore always stable. With the advancements in control system technology the 
active controls technology (ACT)concept has been introduced whereby the size 
of the control surface can be reduced past the point where the airplane be-
comes unstable. During the present program, the effects on airplane weight 
and DOC of reducing the horizontal stabilizer to that expected to be accep-
table with an active control system, have been evaluated and provide a worth-
while improvement in weight and DOC. However, these results do not reflect 
the weight and cost changes of the active control system relative to the basic 
augmentation system. Thus an accurate assessment of the payoff of ACT requires 
some further study. 
It is recommended that two applications of active controls be considered in 
the initial design of one candidate study airplane. Improvements in basic 
airplane performance and the increased costs due to additional control system 
hardware acquisition and maintenance will be considered for a fleet life. 
~erformance computer programs used during the system study will serve as the 
foundation of the evaluation. Contacts with avionic and hydraulic actuator 
vendors will be made to e.stablish a real picture of the hardware costs and 
weight. 
Readiness 
Priority 
Joint Benefit 
5.8 ECONOMICS 
3 
~ 
1 
5.8.1 Effects of Inflation on the Economic Benefit of Advanced Technology 
All cost analyses used during the current study have been based upon 1972 
dollars for both labor and materials. This ground rule was adequate and gave 
accurate results for determination of aircraft and engine prices which were 
used in the calculation of direct operating costs for selection of optimum or 
best configurations. 
However, with aircraft prices, fuel, and maintenance costs based upon a 
selected time period, there is no indication of the effect of inflation during 
the time span of the production and operating life of an aircraft. It could 
be, for example, that the effects of increases in fuel cost during the oper-
ating life of the airplane could be more than offset by initially building a 
more expensive but more efficient airplane. By taking into consideration the 
increases that have been occurring in aircraft prices and operating costs due 
to the inflation being experienced in our economy, a relative weighting of the 
contribution of aircraft development, production, and operating costs on the 
total aircraft life cost can be determined. Discounted cash flow accounting 
will also be a significant factor. 
It is recommended that the development, production, and operating costs be 
investigated at different projected values of inflation for one or more of the 
final 8TOL configurations. Consideration will be given to the changes both on 
an individual and yearly basis that occur in labor, material, and fuel costs 
when determining the total life cycle cost of an aircraft. 
Results from this investigation in addition to defining the relative cost of 
the development, production, and operating phases of an aircraft life will 
indicate the amount that may be expended during the research and development 
phase of a new quiet 8TOL aircraft program if various levels of improvement 
are obtained in such parameters as fuel consumption and maintenance costs. 
Readiness 2 
Priority 2 
Joint Benefit 1 
5.9 AIRCRAFT TECHNOLOGY - LONG TERM 
5.9.1 Hydrogen-Fueled Short-Haul Aircraft 
The well-known energy crisis and balance of payments problem leads to the con-
sideration of hydrogen fuel for advanced aircraft14 . Potential availability 
14 
"The Case for a Hydrogen-Fueled Advanced Supersonic Transport," LR 25511, 
23 October 1972 
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of low-cost liquid hydrogen associated with the use of breeder reactors is a 
significant factor. It has been shown that an advanced supersonic transport 
could be 40 percent lighter with hydrogen fuel due to the lower weight of 
hydrogen per unit of energy produced. The short-haul transport would show 
less benefit since the increased tankage and insulation weights are likely 
to override the benefit of increased thermal efficiency in terms of aircraft 
weight. However, design studies are needed to establish these effects in 
the light of possible high costs and rationing of petroleum fuel. A most 
significant related problem is the establishment of practical evolutionary 
means of transporting and storing liquid hydrogen and the identification of 
aircraft refueling procedures. 
Readiness 3 
Priority 3 
Joint Benefit 1 
5.9.2 Composite Structures 
The potential cost-effectiveness has been shown for the increased use of com-
posite structure beyond the reinforcement of metallic structure proposeq for 
the near-term. Programs have been defined for advanced technology transports 
in NASA CR-112089 "Study of the Application of Advanced Technologies to Long~ 
Range Transport Aircraft," Volume II Research and Development Requirements 
(Contract NAS 1-1-7-1). The following tasks from that report are endorseq 
and recommended as applicable to the technology for short~haul aircraft as 
well: 
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• Design, build and test a full-size section of a typical advanced 
transport composite wing box 
• Design, build, and test a full-size barrel section of a typical 
composite fuselage 
• Design, build, and flight test a light weight acoustically treated 
composite nacelle 
, Desi~n main landing gear using composite materials 
• DeY~lop adhesive material for structural cold bond 
• Investigation of lightning protection for composites. 
Readiness 
Priority 
Joint Benefit 
5.9.3 Augmentor Wing 
3 
3 
1 
Principal unknowns unique to the augmentor wing are: the verification of 
potential noise reductions in the engine inlet and flap cavity; the estab-
lishment of development and operational costs for the ducting and the flap 
mechanism; definitive assessment of the engine cost impact because of the 
single-application limits of the high fan-pressure-ratio engine. Since 2000 
foot field performance is considered appropriate to long-term applications of 
propulsive-lift technology, the augmentor wing questions are not classified 
in the near-term category. Existing programs are considered adequate. 
Readiness rating 3 
Priority 5 
Joint Benefit 3 
In summary these recommendations have been tabulated for ease of reference in 
Tables exIII and CXIV. 
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TABLE CXIlI. CRITERIA FOR RATING TECHNOLOGY 
READINESS RATING PRIORITY RATING JOINT BENEFIT RATING 
I. TECHNOLOGY-PERMITS I. TASK CRITICAL (1980-85) I. TASK HAS SIGNIFICANT 
PRODUCTION COMMITMENT MAJOR EFFECT REQUIRED BENEFITS TO 
• GENERAL PUBLIC 
• SHORT HAUL TRAVELER 
• AIRLINE OPERATOR 
• ADVANCED CTOL, RTOl 
AND STOL 
• MILITARY TRANSPORT 
2. TECHNOLOGY-ADDITIONAL 2. HIGH PAYOFF TASK. 2. TASK BENEFIT RESTRICTED TO 
DEVELOPMENT FOR HIGH INADEQUATELY COVERED SHORT HAUL 
PROBABILITY OF NEAR TERM BY EXISTING PROGRAMS. 
• STOL SUCCESS 
• RTOL 
3. TECHNOLOGY NOT WELL 3. TASK FUNDAMENTAL FOR 3. TASK BENEFIT RESTRICTED 
DEFINED.' ADDITIONAL LONGER-TERM TECHNOLOGY TO FIELD LENGTHS OF 1500 -
DEVELOPMENT REQUIRED. BENEFITS (1990) 2500 FEET CATEGORY. 
4. TASK FUNDAMENTAL-
CURRENT PROGRAMS WILL 
PROVIDE BASIS. 
5. TASK WILL CONTRIBUTE 
SIGNIFICANTLY BUT IS NOT 
FUNDAMENTAl TO ACHIEVE-
MENT OF TECHNOLOGY 
BENEFITS IN SECTION 4.0. 
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TABLE CXIV. RESEARCH AND DEVELOPMENT RECOMMENDATIONS SUMMARY 
READINESS PRIORITY JOINT 
SYSTEM AND AIRCRAFT REQUIREMENTS RATING RATING BENEFIT 
5.2. I FIELD LENGTH AND NOISE LEVEL 3 2 
5.2.2 AIRWORTHI NESS REQUIREMENTS FOR PROPULSIVE- 2 2 
LIFT AIRCRAFT 
5.2.3 WAKE VORTEX AND SEPARATION REQUIREMENTS 
• ANALYTICAL STUDY OF WAKE VORTICES 3 2 
• WAKE VORTEX AVOIDANCE SYSTEM 3 
• EXPERIMENTAL EVALUATION OF 3 2 PROPULSIVE-liFT WAKE VORTEX 
5.2.4 MICROWAVE LANDING SYSTEM 2 3 
5.2.5 AREA NAVIGATION 2 3 
5.2.6 LANDING APPROACH SIMULATION STUDY- 2 2 
PROGRAM DEFINITION 
5.2.7 MARKET DEMONSTRATION PROGRAMS 2 2 
AIRCRAFT DESIGN-NEAR TERM 
5.3. I PROPULSIVE-lIFT SYSTEM DEVELOPMENT VS. 3 2 
MECHANICAL FLAP 
5.3.2 HYBRID OTW/IBF RESEARCH AIRCRAfT 3 
5.3.3 ADAPTIVE lANDI NG GEAR 2 2 2 
5.4.1 QUIET CLEAN STOl EXPERIMENTAL ENGINE 2 lOR 3 
5.4.2 ENGINE OPTIMIZATION FOR IBF 3 2 
5.4.3 ENGINE CYCLE/AIRCRAFT INTEGRATION FOR 2 
MIN. FUEL CONSUMPTION 
5.4.4 NOISE ESTIMATION FOR OTW/IBF CONCEPTS 3 
5.4.5 IMPROVE ENGINE-BLEED PERFORMANCE BY 2 2 
OPTIMIZATION OF ENGINE CYCLE 
5.4.6 FAN AND PRIMARY JET NO ISE SUPPRESSION 2 2 
AERODYNAMICS-NEAR TERM 
5.5. I OTW AERODYNAMICS 3 2 
5.5.2 HYBRID OTW/IBF AERODYNAMICS 3 
STRUCTURES AND MATERIALS-NEAR TERM 
5.6. I FILAMENT REINFORCED ALUMINUM-ROOM TEMP. 2 2 
CURING 
FLIGHT CONTROL 
5.7. I APPLICATION OF ACTIVE CONTROL 3 2 
TECHNOLOGY 
ECONOMICS 
5.8.1 EFFECTS OF INFLATION ON BENEFIT 2 2 
OF ADV. TECHNOLOGY 
AI8CRAET TECHNOLOGY-LONG TERM 
5.9.1 HYDROGEN-FUELED SHORT HAUL AIRCRAFT 3 3 
5.9.2 COMPOSITE STRUCTURES 3 3 
5.9.3 AUGMENTOR WING 3 5 3 
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SECTION 6 CONCLUSIONS AND RECOMMENDATIONS 
6.1 CONCLUSIONS 
1. Expected growth in air travel will cause airport congestion in the 
1980-1990 time frame which will be especially critical in the major 
East Coast hubs, Chicago, Atlanta. 
2. Recent publications are threatening further expansion of the air 
transportation system, aircraft movements and development of new 
airports have been and will continue to be subject to restrictions. 
3. Quiet STOL aircraft, with 3000 to 4000 ft (910 to 1200 m) field 
lengths, can greatly reduce the current noise annoyance area around 
major airports. The quiet STOL designed to FAR 36-10 EPNdB has an 
80 EPNdB contour area which is only seven percent of the same contour 
area for current high fan pressure ratio jets. Further design 
reductions to FAR 36-19 EPNdB reduce the 80 EPNdB contour area to 
two percent of the noisy jet. 
4. Quiet STOL aircraft, with 3000 to 4000 ft (910 to 1200 m) field 
lengths, are technically feasible in the 80's and are economically 
viable in mixed fleet operations. 
5. Favorable public reaction to quiet STOL aircraft is predicted. 
Carefully planned introduction of quiet aircraft can help foster a 
positive attitude toward air travel growth. 
6. Utilization of STOL to provide airport congestion relief in the 
major Eastern hubs, Chicago, and Atlanta, will generate a market 
for over 300 STOL aircraft. 
a. Short-Haul systems will probably be implemented initially to 
help relieve runway congestion at large hubs. 
b. As economic feasibility and community acceptance of short haul is 
proven, it is expected that the system will expand to secondary 
airports. The induced market response can be expected to further 
stimulate the system growth. 
c. Major hubs can be relieved of runway congestion until about 1990. 
d. Congestion relief provided by STOt will also benefit CTOL by 
reducing future delays. 
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7. Individual airports, which are expected to experience congestion, can 
increase total capacity and relieve the forecasted congestion by 
adding STOL strips within existing boundaries. 
a. For those airports where STOL strips are added, runway lengths 
of at least 3000 ft (910 m) are obtainable. 
b. "Canted" runways or a small amount of land acquisition or con-
version may allow runways as long as 4000 ft (1220 m); detailed 
studies of each critical airport and in-depth discussions with 
their planners would be required before establishing a 4000 ft 
(1220 m) field length as a design criteria. 
8. The three prime congested areas - NYC, Chicago, and Washington, -
can eliminate runway congestion of the metropolitan hub by a planned 
conversion of one existing commercial airport to an "all-STOL" 
reliever airport in each metropolitan area. 
a. The CTOL runways are retained for mixed operations during a 
gradual transition from CTOL to STOL, and for STOL emergency or 
overload operations after conversion to an all-STOL airport. 
9. Secondary airports in the metropolitan hubs are available which have 
5000 ft (1520 m) runways, but a low noise level is necessary to 
facilitate the acceptance of commercial service. 
10. The preferred short-haul aircraft configuration depends on the 
maximum available field length at critical airports. 
a. If only 3000 ft (900 m) is available, propulsive lift aircraft 
configurations are required. Further analytical and experimental 
data are needed to refine choice of lift system although the 
OTW/IBF appears most interesting. 
b. If 4000 ft (1220 m) is available, a mechanical flap configuration 
is preferable. 
11. Designing for reduced noise and reduced field length are compatible 
objectives. 
12. Point design data are as follows for two outstanding candidates: 
No. of passengers 
Field Length, ft (m) 
Gross Weight, Ibs (kg) 
No. of Engines 
Engine Thrust, SLS Ibs (kg) 
Unit Cost % 
DOC @ 250 n.mi., cents 
80 IPNdB Footprint Area sq. mi. 
Mechanical Flap 
148 
4000 (1220) 
137,000 (62,100) 
2 
33,800 (16,300) 
8.71 x 10 
2.12 
0.18 
OTW/IBF 
148 
3000 (910) 
147,300 (66,800) 
2 
36,800 (lg,700) 
9.35 x 10 
2.29 
0.23 
13. The evolution and operation of a short-haul system using the Quiet 
STOL aircraft should consider the following factors: 
a. 148 passenger aircraft provide capacity for high density markets 
and maintain ade~uate fre~uency of schedules as well as allow 
operations on. future less dense markets. 
b. Utilization of short-haul STOL airplanes should be initiated on 
potentially congested hub airports. 
c. Goals of 12 sq mi (41 km2) (80 EPNdB contour area) per landing 
and departure should be a goal for STOL introduction reducing to 
4 s~ miles by the late 1980's. 
d. Higher DOC's of STOL aircraft can be partially offset by a short-
haul system which achieves lower IOC's through more spartan 
operation. 
e. Short-haul STOL fares should be competitive with CTOL fares to 
attract re~uired congestion market at the major airports. 
f. Development of semi-segregated short haul system should be on 
evolutionary process. 
g. Effects of adding all-coach STOL aircraft to airline fleet opera-
tions are as follows: 
• Adding all-coach STOL with 2000 ft (610 m) field length 
capability, to first class/coach STOL fleet or to all-coach 
CTOL fleet, lowers ROI. 
• Adding all-coach STOL, with 3000 to 4000 ft (910 to 1220 m) 
capability to first class/coach CTOL fleet, raises ROI. 
• Adding all-coach STOL, with 3000 or 4000 ft (910 to 1220 m) 
field length capability, to all-coach CTOL fleet, lowers ROI. 
h. Secondary airport utilization should be initiated only after 
service at the major airports is established and the induced 
demand is apparent. 
14. Phasing in of lower noise level re~uirements in the 1980's may well 
be accomplished in a manner analgous to the current fleet noise level 
approach which has been announced as an advanced notice of proposed 
rule making. If this occurs the airline operator will find it advan-
tageous to introduce ~uiet STOL aircraft to his fleet to lower the 
average fleet noise so he can realize a longer useful life from his 
inventory of noisier aircraft. 
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6.2 RECOMMENDATIONS 
R&D recommendations are separated into two categories: 
1. Near-term short-haul factors should be given high priority because 
they can contribute earliest (1980) to land conservation, improve-
mentin airport noise environment, and relief of congestion without 
major hub airport construction or stringent economic penalty to 
airlines or air travelers. 
2 .. Long-term improvements in aircraft performance and noise level ·should 
be given second priority because of their higher costs; yet land 
conservation and further improvement in noise environment may justify 
later (1990) tolerance of increased economic penalty. 
Relative to near-term improvement in short-haul transportation combined with 
congestion relief and environmental improvement, the following recommendations 
are made: 
a. High priority should be given to the R&D tasks listed in Section 5. 
b. Propulsive-lift aircraft show promise of providing economic viability; 
further improvements in economics should be sought. 
c. Aircraft capable of 3000 ft (910 m) performance and FAR 36-10 noise 
levels (101 EPNdB at 500 ft (150 m) sideline) represent economical 
designs which fit into existing airport space and an improved noise 
environment; further improvement in economics and versatility of the 
aircraft for intermediate-range use should be developed, 
d, Choice of lift systems cannot be clear cut on the basis of current 
analytical methods and experimental data. The AMST program for EBF 
and OTW prototypes will give significant practical evaluation of the 
hardware for these concepts; the AW-Buffalo program is significant 
as proof of that concept. A principal lack is similar hardware 
experience with the promising hybrid OTW/IBF concept, 
Relative to long-term improvements, it is concluded that; 
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a. Technology is capable of providing short haul transportation from 
1500-2000 ft (460-610 m) fields with extremely low noise level; 
significant development is needed to achieve maximum reduction in 
the inherently high economic penalty; benefits to the general public 
of low land use and low pollution must somehow be translated to 
counteract the higher costs to the aircraft operators. 
APPENDIX A 
APPENDIX A - NOISE CONTOUR DATA 
The EPNL contours for each of the six point design airplanes are tabulated 
in Figures 343, 344, 345, 346, 347, and 348 for 95, 90, 85, 80 and 75 EPNdB 
for the takeoff and landing operations. 
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APPENDIX A 
EBF 2000 FT BAStLINE Ale 24 JAN 73 
ALTITUDE ELEVATION AI\JC:iLE SIDELINE DISTANCE TO DISTANCE FROM ( FEr:-n (DEGRErS) 95.0 EPNDB CON fOUR BI-<AKF' I-<ELEASE 
(FEFT> (FEF:T) 
.f) .Ot) 299.9 1541.1 
t)4.3 8.52 362 .• 3 17Lj.1.1 
,S7.9 10.2Q 377,.1 179,1,.1 
81.4 11 .74 391.9 1841.1 
95.0 13.27 402,.9 1891.1 
149.3 1B.32 450,.9 2091. .• 1 
203.6 22.46 492.6 2291,.l 
257".9 25.87 531..9 2491.1 
393.7 32.90 608.6 29(11.';, 
:=;29.4 41.02 608.6 3491., 
Sf,5.1. 49.24 573.4 3991.1 
8011.9 57.75 505.4 4 1+91.1 
936.6 67.8'+ 381.6 4991.1. 
9QO.9 73.05 302.2 5191.1 
1011'+.5 ,,74.60 276.8 5241..1 
1018.1 76.27 248.8 5291.1 
1031.6 78.16 216.5 5341.1 
1045.2 80.41 176.8 5391.1 
10t)8.3 83.31 12L~. 3 541.11.1 
AREA WITHIN 95.0 EPND8 CONTOUR - .171 -;GlJt·H-<E MILES 
Figure 343. 2000 Ft EBF Noise Footprint Data 
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ALTITUDE 
( FEET) 
.0 
54.3 
67.9 
81.4 
95.0 
149.3 
203.6 
257.9 
312.2 
366.5 
420.8 
556.5 
692.3 
B28.0 
963.8 
1099.5 
123").3 
1371.0 
1506.8 
1642.5 
1778.2 
1832.5 
1886.8 
1941.1 
1995.4 
2049.7 
2063.3 
2076.9 
2090.4 
2104.0 
2117.6 
2131.2 
2144.7 
2158.3 
2171.9 
2185.5 
ESF 2000 FT BASELINF AIC 24 JAN 73 
ELEVATION ANGLE 
(DEGREES) 
.00 
4" 99 
6.02 
7.00 
7.93 
11,.23 
14" 00 
16.42 
18.63 
20.56 
22,.42 
26.47 
29.99 
33.49 
37.45 
4:1.14 
44,.86 
4$,.72 
52.8B 
57,.19 
61.83 
63.84 
6h,.03 
68.39 
70.95 
73.79 
74.55 
75.46 
76.34 
77.17 
78.18 
79.27 
80.47 
81.8~ 
8~,. 5Q 
85.72 
SIDELINE DISTANCE TO 
90.0 EPNDB CONTOUR 
( FEF:T) 
534.9 
6,22.5 
643.1 
60,3.4 
682.3 
752.0 
816" 7 
875,.0 
926.3 
977,.2 
1019,.8 
111.7.8 
1199.4 
1251.~' 
1258..6 
12:;8.6 
1241,.5 
12Q3.6 
1140.4 
1059.3 
952.3 
9qO,.5 
838.9 
769" 0 
689.1 
596.1 
570.3 
539,.0 
508,.4 
479.3 
443.2 
404.3 
360.3 
~Q9,.4 
21f7,.7 
163.7 
APPENDIX A 
DISTANCE FROM 
BRAKE ~ELEt.5E 
( FEI-::T) 
1541.1 
1741.1 
1791.1 
U~41ol 
1891.1 
2091" 1 
2291.1 
24-91.1 
2691.1 
2891.1 
3091.1 
359,1..1 
4091,.1 
4:591,.1 
509,1.1 
5~)91.1 
6091.1 
6591.1 
7091.1 
7591..1 
8091.1 
8291".1 
8491.1 
8691.1 
8[391.1 
9091.1 
9141,.1 
9191.1 
9241.1 
9291.1 
9341.1 
9391.1 
9441;1 
9491..1 
954,1,·1 
9591.1 
AREA WITHIN 90.0 EPNDB CONTOUR - .642 SQUARE MILES 
Figure 3~3. 2000 Ft EBF Noise Footprint Data (Continued) 
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.l\L T I TUDE 
(FE'~T ) 
.n 
54.3 
190.() 
325.[1 
4£11.5 
597.3 
7YS.O 
B£1~. !;, 
101)4.5 
1140.2 
1270.0 
141
'
, .7 
1547.5 
1£1F)3.2 
1819.0 
1 g~)4. 7 
209U.4 
2~)!0. 2 
23£11. 9 
2497.7 
2(')33.4 
27£19.2 
290L~. 9 
3040.7 
3170.4 
3.i12.1. 
34';7.9 
3583.£1 
3719.4 
385"i .1 
39OC?4 
3 Q03.7 
4018.0 
4031.£1 
4045.2 
ESF 20i)!J FT I-3ASELlf\lE A/C 22 JAN 73 
ELEVATION A[\IGLE 
(IJEGRE'-S) 
.00 
3.00 
8. (:) 7 
12.90 
10.35 
19.28 
21.B£1 
24.1£1 
2£1.28 
213.25 
30.0P> 
31.7/ 
35.80 
35.8(') 
37.84 
3Y.80 
41.70 
43.03 
45.71 
47.71:) 
49.87 
52. CJ7 
54.35 
56.73 
59.23 
61.87 
£14. rf 
£17.95 
71.51 
75.91 
78.12 
80.7£1 
FV+.47 
B5.8'') 
B:\.04 
SIDELINE DISTANCE TO 
85.0 EPNOB CONTOUR 
(FE~-:T ) 
940.1 
1037.£1 
1247.1 
142:,:.4 
1573.0 
1707.9 
1B27.5 
1937.3 
2034.0 
2122.7 
2203.3 
2279.5 
2311.4 
2329.0 
2341.£1 
2341.0 
2341.0 
23j5.£1 
2304.7 
2?E'l9.3 
22?0.1 
2158.3 
2083.7 
19Q5.3 
1R91.7 
1770. ,S3 
1~24.7 
1451. 9 
1243.9. 
Y£18.0 
822.5 
£145.3 
3R9.3 
293.2 
138.9 
APPENDIX A 
DISTMKE FROM 
BRAKE RELEASE 
(FE!:_T) 
1541.1 
1741.1 
2c~41.1 
2741.1 
3241.1 
37 1+1.1 
4241.1 
4741.1 
5241.1 
5741.1 
£1241.1 
EJ741.1 
7241.1 
7741.1 
8241.1 
8741. 1 
9241.1 
9741.1 
10241.1 
10741.1 
11241.1 
11741.1 
12241.1 
12741.1 
13241.1: 
13741.1. 
14241.1 
14741.1 
15241.1 
15741.1 
15941.1 
10141.1 
1£13 /+1.1 
1£1391.1 
104'n.1 
AREi\ II\IITHIN 85.0 EPNDB CONTOUR - 2.103 SQUARE MILES 
Figure 343. 2000 Ft EBF Noise Footprint Data (Continued) 
i\LTITUDE 
(FE'-T) 
.U 
135.7 
271.~ 
'+07.2 
5'+3.0 
fJ78.7 
rn4.5 
950.2 
1085.9 
12')1.7 
1357.4 
1493.2 
1628.9 
17fJ'+.7 
190\\.4 
2036.2 
2171.S 
2307.6 
24'f3.4-
2579.1 
271'+.9 
2850.6 
2981'1.4 
3122.1 
32~7.8 
3)93.0 
3529.3 
36)5.1 
3IiO!).8 
j9~)6. h 
4072.3 
4208.0 
4343.8 
4'179.:::> 
4615.3 
'-1-751.0 
48;\6.b 
502?5 
51:::>8.2 
:)294.0 
5429.7 
5;)65. :) 
5701.2 
5837.0 
5972.7 
6108.5 
6241+.2 
6379.9 
651j.7 
6'-.51.4 
6787.2 
692~~. 9 
7058.7 
AREA 
'.j'" ' 
El:3F 20 1)[) f:"T f3ASELINE Ale 22 JAN 73 
ELFVATIOI'-.j A,NGLE 
(DEGREF::S) 
.01) 
'+.53 
8.01 
10.8~ 
13.27 
15.'+1 
17.32 
19.04 
20.64 
2.;2.12 
23.51 
24.81 
26.0f> 
27.24-
38.34 
29.'+8 
30.50 
31.51 
32.59 
33.76 
34.95 
36.03 
37.10 
38.113 
39.24-
40.32 
41.40 
42.47 
43.51 
41.[.51 
4~.49 
40.50 
47.60 
48.73 
49.89 
51.04 
52.24 
53.56 
5'+.78 
56.07 
57.40 
58.77 
60.20 
61.67 
63.22 
64.87 
66.58 
68.42 
70.41 
72.60 
75.08 
78.01 
81.91 
WITHIN 80.0 EPNDB 
SIDELINE DISTANCE TO 
80.0 EPNDB CONTOUR 
(FECT) 
1'+62.1 
1713.3 
1930.6 
2125.2 
2302.0 
2'+f>2.'+ 
2612.5 
2753.f> 
28·'\3.7 
3006.1 
3121.2 
3229.f> 
3.:5j 1. 6 
3427.9 
3523.5 
3602.3 
3687.8 
3765.1 
382::; • 0 
3859.1 
38d5.0 
3920.1 
3949.7 
3970.3 
3988.6 
3999.4 
'+00'+.3 
4orj'+.3 
'+004.3 
'+004.3 
'+004.3 
3993.5 
3966.4 
3931.1: 
38FV~ .4 
38'+2.8 
3785.7 
3709.1 
3641.8 
3562.6 
3473 .• 5 
3374.9 
3266.2 
3146.8 
3015.6 
2866.4 
2705.6 
2523.6 
2319,.7 
208'+.7 
1808.9 
1471.5 
100'+.1 
CONTOUR = 6.208 SQUARE 
Figure 3~3. 2000 Ft EBF Noise Footprint Data (Continued) 
DISTANCE FROM 
BRAKE RELEASE 
MILES 
(FEET) 
15'+1.1 
20'+1.1 
2541.1 
3H41.1 
~541.1 
4041.1 
'+041 .• j} 
5041.1 
55'+1.1 
6041.1 
6541.1 
7041.1; 
7541.1 
8041.1 
8541.1 
9041.1 
9541..1 
10041.1 
!0!541 .• 1 
1}.041.1 
11041.1 
12041.1 
12541.1 
13041.1 
13541.1 
14041.1 
14j41.1 
15041.1 
Ib541.1 
16041.1 
16541.1 
17041.1 
17541.1 
118041.1 
18541.1 
19041.1 
19541.1 
20041.1! 
20541.1 
21041.1 
21541.11 
22041.1 
22541.1 
23041:.1 
23541.1: 
24041.1 
24541.1 
~5041.1 
215541 .• 1 
g1b041.1 
26541.1 
:27041.J! 
27541.1 
925 
/\LT I TUDE 
( FETl 
.0 
1Y.:i.7 
271.5 
407.2 
~.i4 j • f) 
o 7d. 7 
>i14-.5 
9 c)().2 
lU8').9 
12"1.7 
135"7.'+ 
1.4-93.2 
1h2h.9 
17fA.7 
1901.1+ 
2U3h.2 
~::171.9 
23Cl"7.h 
2'+ ':3.4, 
;:~)7q.1 
271 1+.9 
2i'\~lJ • () 
2 q rii\ .'+ 
,312'.1 
32·)7.1-', 
3 ,g'). h 
Y<?l). ,3 
30 Y). 1 
3,;.)i),:. H 
1+ 1172. ,) 
'-~,~DH.n 
!.j, -:H:~. f-\ 
1+ : 7(). ') 
4h 1").3 
'+7~1.n 
'+~5 ,0.8 
:)1):2 ). ~ 
") 1 LlH. 2 
·)29'+.0 
1)1+29.7 
:)' )1'1').") 
')701.2 
,)[)37.0 
5972.7 
6UH3.5 
024'1.2 
6379.9 
0'-)}:).7 
EHF 2();:;1 FT F3A SEL I !\]E AIC 2-:' JAN 73 
EU;::VAT 10!'.] ,!\i'.]GLE SIDELINE DISTANCE TO 
(DEGRiI:'-;) 75.0 [PND8 CONTOUr~ 
.Of) 
3.2Y 
~j.g~) 
[3.20 
11).14 
1 ' • F\ : 
13.40 
14.1) 
lr).Uj 
17. '+3 
1.'3.')7 
1<1.h4 
20.f) ) 
21.03 
2' • :)h 
23.4' 
24.?!) 
2~). 02 
25.H2 
2",.53 
27.2'5 
27.Yl 
2H.'J7 
2q.21 
2<1. r~3 
30.43 
31.f12 
31.hfl 
32.~CJ 
32. !\I+ 
3) .'+M 
3 ft. 1 n 
34. '(50 
3,).jQ 
31'1.02 
30. ,~)2 
37.2',:) 
37.82 
38.41 
39.01 
39.60 
4().19 
40.79 
41.37 
41.95 
42.5') 
43.1.3 
43.73 
4'1.3',i 
(FE;;':~T ) 
2(Jg3.0 
2304.3 
200!').1 
282_7. 'j 
30j4.9 
32!t').5 
3 L+O,3.2 
357~). 8 
~')742. 1 
3892.1 
4n1-!1.5 
4J.83.4 
4-319.L~ 
4''JO.U 
'+j7'). h 
1+ 0 97.7 
4820.9 
4'11+'; .8 
50")U .9 
~)lh".[3 
5270.3 
!,)3~)2.4 
54W). '> 
5i8~j. b 
~lofi2 • ,9 
57 T!.1 
5i:M:)f-j 0;' 
.'jC l") 1 • P. 
h03~.4 
hOY'.f) 
01:')9.0 
fl2U-!..U 
h2~)1.'-) 
h,3W).3 
h349.1 
6392.4 
6'+:)) .'+ 
0471. 7 
6~07.2 
6~35.b 
65()3.4 
65Sg.o 
or,Of3.U 
6;,27.0 
6,:'A!~-. 8 
6")5').~ 
6{),')5.~) 
0') 70.2 
())70.2 
APPENDIX A 
o 1ST !.I,NCE FROH 
F3f~AKE REUU\SE 
( FE(Tl 
1541.1 
2U4-1.1 
25 1+1.1. 
3U41.1 
3~41.1 
4(JL+1.1 
45.cH .1 
5041.i 
~»41.1 
6041.1 
(')".541.1 
70 1+1.1 
7')41..1 
S041.1 
13541.1 
9041.1 
Yb41.1 
10r)41.1 
1(FAl.1. 
1!U41.1 
1;~L~1.1 
12041.1 
12541.1. 
13041.1 
LS~41..1. 
1-4041.1 
145£+1.1 
15041.1 
15541.1 
16041.1 
16541.1 
1 70 1ti. 1 
17')1+1 • J 
18041.1 
1I~541 • 1 
19041.1 
19S /+l.1 
20041. 1 
20~/+1.1 
21041.1 
21~=)41 • 1 
2,:'041.1 
22541.1 
23041.1 
23541.1 
2401}1 .1 
2454-1.1 
25041.1 
25')41.1. 
Fig~e 343. 2000 Ft EBF Noise Footprint Data (Continued) 
926 
APPENDIX A 
fl·. )51. 1+ 4;.i .92 h.C, 70.2 2n()41.1 
67R7.2 l+~ • ") 0 6)70.2 2;)~)41 • 1 
(92).9 40.07 h '70.2 .2 7 0'+1.1 
70:;8.7 q·fl. F)2 h)70.2 27541.] 
7194.'-~ 1+7.17 h ,70.2 2M041.1 
73jO.1 47.75 h;59.8 2M~41.1 
740:;.0 4R.37 0,)37.2 29n41.1 
7hO 1. h 48.9;:5 0,13.7 2q~)41 • j 
7137.4 49.01 r)5f)3. ~) ~)1):l41 • 1 
7R73.1 50.24 (5)1.q .)()~)Ln.l 
SOi18.9 50.nl h513~1 31041.1 
81'+'+.6 51.5') 64:-'>8.1'1 3P)41.1 
R2E~O .3 ~2.20 fA23.'+ 32041.1 
8Ltlh.1 52.8'1 h371.1 32:;41.1 
85"i1.8 53.5') 6317.4 5,)(.141.1 
80rn .0 ~:A. 25 625h.U 3. ') ') ,+ 1 • 1 
81\23.3 !)L~ • 94 h192.9 3LtOQ·l.l 
8951.1.1 5".0:) 1')121.5 jl+t.)Lt 1.1 
90CJ4.8 56.40 0043.5 :~5041.1 
9230.f> 'J7.14 5904.0 6~»41. ] 
930).3 57.90 5R7~.9 3(.)0 Lt 1 • 1 
9502.0 58.09 !::>7RO.9 j()~)41 • 1 
9637.8 59.Lt8 5683.7 67041.1 
9713.5 6lJ.29 ,)')71.1 67~J41.} 
9909.3 1')1.14 !:S4fl2.5 3·f3(JLtl.l 
10 f145.0 1')2.01 5640.4 :3 w) ,+ 1. 1 
10180.[3 02.90 5210.5 j9U41.1 
10316.5 63.82 5072.4 3 c)'->41. 1 
10Lt52.2 6Lt.77 4<,)25.0 4rHL~1.1 
10581\.0 65.76 4709.5 I+O~)Lt 1.1 
10723.7 6f).77 Lth03.2 l+lIl41.1 
10859.5 67.E35 4q21.2 41 ')1~1.1 
1U9: 15.2 68.96 422,9.8 42/)41.1 
111·31.0 70.14 4(]21.ll 425 1+1.1 
1126().7 71.39 3795.(l '+:') (J Lj 1 • 1 
11.402.4 72.72 3548.2 1+:35'+1.1 
11538.2 74.53 ,)194. q 1+';OLr1.l 
lJ673.9 76. 2;~ 2Rf)3.j '+,.;ji"l.l 
11809.7 78.05 2~)(H .1 i+~) 11 41 • 1. 
1 i. 945.4 80.17 2071. 2 4'-)"(11.1 
12081.2 82. F)9 1'107.7 460 Lfl.1 
12?16.9 87.78 47'+.,3 4fJ~)41.1 
12;.:30.5 n9 • .J9 13U.7 4h~)ql • 1 
Ar-~EA \JIJITHIN 75.0 EPN0I3 COf'HOUR - 17.518 SQl)Ai:;'[ ~,lIU-=~) 
Figure 343. 2000 Ft EBF Noise Footprint Data (Continued) 
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APPENDIX A 
~BF 2000 FTBASE~INE AIC 24 JAN 73 
t\LTITUDE ELEVATION ANGLE SIDELINE DISTANCE TO DISTANCE !="ROM (FEET) ( DEGREES) 95.0 EPNDB CONTOUR TOUCHDO\'IIN 
(FEF:~T) ( FEr:::n 
35.0 19.09 101.1 .0 
57.6 27.19 112 . 1 200.0 
80.2 34.30 117 .• 6 400 .• 0 
102.8 42.03 114.0 600.0 
125.4 50.20 104 .• 5 800.0 
148.0 59.05 813.7 10no.0 
153.6 61.43 133 .• 7 1050.0 
159.3 64.06 77 .• 5 1100.0 
164 .• 9 66.8~ 70.6 1150 .• 0 
170.5 69 .• 83 62 .• 7 1200 .• 0 
176.2 73.035 52 .• 7 1250.0 
181.8 77.70 39 .• 7 1300.0 
187.5 84.59 17.8 1350.0 
AREt\ WITHIN 95.0 EPNDB CONTOUR - .009 SQUARE MILES 
ALTITUDE ELEVATION ANGLE SIDELINE DISTANCE TO DISTANCE !="ROM ( FE!::-T) (DEGREt:S) 90.0 EPNDF3 CONTOUR TOUCHDOIA/N 
( FEF:T) ( FEET) 
35 .• 0 12.03 164 .• 2 .0 
~7.6 17.7Li- 180 .• 0 200.0 
80.2 22 .• 46 194:.0 40 f).0 
102.8 26 • 5~') 205.7 60D.0 
125.4 30.20 215.4 800.0 
148.0 34.04 219.1 100 0.0 
170.5 37.94 218.8 120U.0 
193.1 42.11 213 .• 7 140().0 
215.7 46.32 206 .• 0 1600.0 
238.3 50.58 195..9 18GO.0 
260.9 5~). 02 182.q 20()().0 
283.5 59.76 165 .• 3 220 r). 0 
306.1 64.98 142.9 2400.0 
328.7 71.17 112.1 2600.0 
351.3 80.03 61 .• 8 2800.0 
356.9 83.86 38.4 2850.0 
AREA WITHIN 90.0 EPND8 CONTOUR - .037 SQUARE MILES 
Figure 343. 2000 Ft EBF Noise Footrpint Data (Continued) 
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APPEIDIX A 
E8F 2000 FT BASELINE AIC 2'+ JAN 73 
ALTITUDE ELEVATION ANGLE SIDELINE" DISTANCE TO DISTANCE FROM (FEET) (DEGREES) 8~.0 EPNDB CONTOUR TOUCHDOWN 
(FEET> (FEET) 
35.0 7,.29 273,.5 ,.0 
57.6 11...13 292,.8 200,.0 
80.2 14,.3,8 312,.7 400" 0 
102.8 17,.26 33,0.8 600,0'0 
125.4 ~9.84 347,.4 , ' 800,0 
148..0 2.2.19 362,. -, lQOO.O 
170.5 24,.35 376,.8 1200 .. 0 
193.1 2.6.35 390,.0 lLj.OO.O 
215.7 28.21 402,.2. 1600.0 
238.3 29.95 413.6 ,1800" 0 
260.9 31.59 4:2. 4 ,.3 2.000.0 
283.5 33,.55. 4:27,16 2200 .. 0 
306.1 35.qO 427 .. 6 2.Lj.OO,.O 
328.7 37 .. 5q 427,.6 2600.0 
351.3 39 .. 41 427,.6 2800,.0 
373.9 41.18 427.3 :3.000,.0 
396.5 4: 3 ,.13 423.3 :52QO,'0 
419.0 4~,1 06 1+18,.3 34-00 .. 0 
4'+1.6 4:6 • 98 Ll,12,l 36QO .. 0 
464.2 48.92 404" 7 3t?00.0 
486.8 50.90 395.7 4;POO,.Q 
509.4 52.89 385.5 4290" 0 
532.0 54:.9'2 373.7 4:409.,0 
. , " .. 
554.6 57" 01 360" 0 4600,0 
577.2 5~,.18 34/f,.4 1+800.0 ~'.- .. .' ". 
599.8 61.43 3?6,.7 5000 .. 0 
622.4 63.80 306 .. 4- 5200:.0 
645.0 66.33 ~82:.8 5400.0 
667.5 69.09 255,.1 5600 .. 0 
690~1 72 .. 16 222.2 5~00 .. 0 
712.7 75.79 l~o:. ~ 9000 .. 0 
735.3 80'.55 122.5 6200.0 
AREA WITHIN 85.0 EPNDB CONTOUR = .159 SQUARE MILES 
Figure 343. 2000 Ft ERF Noise Footprint Data (Continued) 
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AL.T I:-UIJE 
(FE,:T) 
jt). U 
~) 7.6 
13U.2 
102.8 
12~.4 
14i3.U 
17U.~~) 
193.1 
21~.7 
2j(3.j 
260.Y 
2(33.:) 
6U6.1 
62(3.7 
6tJ1.6 
3/j.Y 
696.~ 
41Y.U 
4,!1.6 
46'-1·.2 
4db.:.5 
~OY.4 
~32.0 
~) )4. () 
~7'-. 2 
~9'). H 
62,'.4 
645.0 
6)7.5 
690.1 
712.7 
735.3 
757.9 
7(30.~ 
H03.1 
S2~.7 
8413.3 
870.9 
893.~ 
916.1 
938.6 
961.2 
Y83.B 
10,)6.4 
1029.0 
10~1.6 
1074.2 
EL;~ oj AT I U',j 1\;\jGU::_ (ur::G,<,_ s) 
L~. ,,-0 
,::'.9U 
9. U I 
1U.YO 
12.~?B 
14.12 
1~.63 
17.0Lj· 
H3.20 
1 Y. 4;' 
2U.7ll 
21.7Y 
2'. H3 
23.132 
24.71 
2~).6<) 
26.~B 
27.34 
28. c~ 1 
2Y.03 
29.84 
30.62 
61.6H 
62.;·!~ 
3·).29 
34.16 
3~.16 
36.12 
37.07 
37.9'j 
38.U9 
39.76 
40.62 
41. L~5 
42.4t:> 
43.jy 
4'1·.32 
45.2Lf. 
46.20 
47.1~ 
48.08 
49.01 
49. ()5 
50.89 
52.01l 
52.E37 
53.98 
~IIJELINE UlSTANCE TO 
dO.~) EPhJ[JU CU!'JTUUi-~ 
(r'-t. Tl 
47'J./ 
'JUb.', 
~j "0 ,:s 
:i·)1.~1 
')f~ .2 
60Y.7 
630. ,5 
6:)').1 
07:).4 
6<)U 0 b 
70() 0 U 
721.;:' 
74" .6 
761.3 
7 1i.2 
7Y2.3 
HIU.7 
H23. ,j 
866.4 
H4-'S.J 
860.7 
H72.2 
87Y.l 
H79.1 
8,)6. J 
H::',3.U 
f.Lo.!) 
8;~6.lJ 
H;~j. !.\ 
8,~j. d 
n:.3.tl 
n ',3.!3 
8dj.:J 
d7d.1 
876.:J 
S6d./) 
H66.CJ 
8!)6.1-3 
8~O.U 
842.Y 
l:L:5:J.4 
827.2 
H1d.3 
804.1 
796.2 
781.2 
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UIST/-\l-Ki:. FRU:VI 
TOUCf!UOiiVi\f 
(F[· Tl 
.0 
20 ;. d 
L~U:I. ) 
bO i.:) 
,t30 !. ,) 
10 ) :. J 
12U,I.,1 
140,) .J 
Ib(J,).~) 
18U ).~l 
20,1 :.:J 
2" 'U J. iJ 
240 1. U 
26U!I.U 
280,;. ,) 
6()1;.J 
320,). U 
340 ).D 
3bU,J.iJ 
680:I.J 
40,) J. U 
42L)!J.U 
4 i :U'i.U 
460 ). J 
480tl.U 
SOt! :.,) 
~20:I.J 
~40 I. u 
560d.U 
~80'I.J 
&Od,J.U 
6201.d 
6401.U 
6( .. 0,). U 
61-30.l.U 
70 }j. U 
720iJ.LJ 
740 l. U 
76LJ:I.[) 
780 i j.LJ 
80(;,). U 
820d.0 
840d.lJ 
860tl.U 
8:iOiJ.U 
YO 1 I. U 
920,.J. (J 
Figure ~~3. 2000 Ft EBF Noise Footprint Data (Continued) 
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1096.8 55.01 767.7 9LJ.0!.J.J 
1119.LJ. 56.0LJ. 75LJ..0 960il.0 
1142.0 57.08 739.6 980'.). U 
1164.6 58.13 724.2 10,)(1 J. 0 
1187.1 59.19 708.0 1020,I.lJ 
1209.7 60.28 690.7 1 ULJ. ()I • U 
1232.3 61.39 672.3 lU60',).U 
1254.9 62.70 648.0 lU80'I.U 
1277. t) 63.92 625.4 110lJJ.U 
130U.1 65.16 602.0 1120,I.U 
1322.7 6th 42 57/.4 114U~I.Ll 
1340.3 67.73 t)~) 1 • 0 1 1.60,). U 
1367.9 69.27 t)17.9 IH30,I.U 
1j90.5 70.66 48(\.3 12U,)!.U 
1413.1 72.2'7 4~1.~ 12 '.0:) • ~) 
1435.6 74.05 410.L~ 1240ll.rJ 
14:if.3.2 76.02 j66.2 1260 ,J. l) 
1480.8 78.2a j07.4 1280.l.l) 
15U3.4 tH.05 267.0 160) I.U 
1526.U e~.16 129.4 162U·J.U 
1~4e.6 9U.Ul .0 164Uu.U 
AREA WITHIN eu.u EPND~ CONTOUR - .67'7 SQUARE MILE~ 
Figure 343. 2000 Ft EBF Noise Footprint Data (Continued) 
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EbF 2Ul) FT !3ASELlhJE:: I-VC 23 JAi'.J 73 
AL T Ii'UDE (Fr .. n EU:,VI.\TIOi-.J A\\IGLf-: SIDE.I_:P·Ji: DISTA'KE TO (DEGI~E'~) 7!::>.O EP['~Di3 CC),HOUi'< 
35.0 
/j0.2 
12~).4 
170.~ 
21!J.1 
272. ?_ 
32(3.7 
3/j5.2 
4:' 1. 6 
4Y/j.1 
~ )4.6 
61'[ .1 
6· ,7.!::> 
724.0 
7BO.~ 
867.0 
8Y3.5 
Y4(). l) 
10f)6.4 
1062.Y 
LI 'Y.4 
1i.7!::>./j 
1262.3 
12/j;.,.1 
164!::>.6 
14Ul.e 
145(3.2 
1 !::>1L~. 7 
1!::>71.2 
1627. 'I 
16e'-l.1 
174U.6 
11Y(.1 
1d53.6 
1Y10.1 
1 Y6 I.!::> 
20;,~3. U 
207Y.~) 
2136.U 
21Y2.4 
2,'4C3.Y 
260!:S.4 
2661.9 
2LU8.L~ 
247'!-.8 
2!::>31.6 
25e7.d 
263 1.0 
267~3.;':: 
27?_3. j 
276U.5 
2e13.7 
2.60 
5.4'l' 
7.e7 
1U e U J 
1.'.93 
14.06 
16.01 
17.74 
19.41 
20.1:37 
2 ' .• 67 
26.6.> 
24.96 
26.14 
27.30 
2U.42 
2Y.50 
3U.!:S4 
31. tA 
62.6tJ 
3,.<)!! 
.35.1.4 
66.,).) 
37. ~)b 
61-).76 
jY. \)1 
41.06 
42.1: 
4,·.f)i) 
L~5. cW 
1+ 7. U I 
l~d. 21 
L~~J. 52 
~:) (J • I l) 
53.4i 
~)Lt.7n 
~)7. ~)2 
5Y.()3 
60.52 
62.14 
63.75 
65. ~JU 
67.21 
7U.Y3 
72. TI 
74.1B 
7/.UY 
71.1.8, 
2U!JIl.Y B6.61 
2/j \1.~ UG.Y1 
Af-~tI\,'J1 n 11 N -'5. U )1) 
C; 932 Figure 34~. 2000 Ft 
( Ff::Tl 
7/0.(3 
C342.4 
907.5 
Y67. () 
102U.U 
l086.Y 
1:4~j.9 
1204.Ll 
1253.7 
1306.Y 
1647.L~ 
1-3Y4. ~) 
1436.3 
147!::>.L~ 
1!::>12.6 
1546.9 
1!::>IY.6 
1610.!::> 
1b3Y.! 
1657.6 
h) .4.6 
1b70.(~ 
1(:) /i). U 
167').U 
la/ l l.Ll 
167l.() 
1b71.U 
Ib7.).U 
Ii) ,2 •. ) 
1()~)U.l 
1 t)3 1. d 
1b23. ;: 
1bO).4 
15CJ2.3 
15.,e.~) 
1t)6.J.U 
L)U I.~) 
1L~be.l 
lL~jl.4 
1j'):). a 
IjL~Y.') 
16lh •. J 
124d.CJ 
l' l:J6.1 
1'2($.6 
1U6:J.:") 
<)<'31.6 
YIU.j 
U,)U .7 
7 L~ 1 • if 
(>64.7 
~)U2. ( 
62U. ( 
1 :J. " C) 
t.PI\jl)U CUIHUU;<:: 2. 1+:iiJ (j:c:iU/\,<i~ 
EBF Noise Footprint Data (Continued) 
f)l '-:: T fH C E i·:: ~ :YVJ 
T 0:1 C, If): J'J;J 
(I-=-[ 'I) 
Ivi 1 U:', 
• U 
L~O I • .) 
UU !. d 
120 I.) 
loU! .J 
21Ui.\J 
2bU ). ,j 
31U J. J 
66U i. I 
4IU ! •. 1 
1.~6UI.J 
!::>lU I.J 
tJhU I •. J 
blU i. J 
() 'U '. ) 
n II :.J 
(e)l) '.') 
dIU; •. J 
~h)U : •. 1 
"JIll;.,j 
()OU '. i 
1 (Ji tl :. I 
llJi)') : •. I 
1 U •• I 
1 6U '. J 
12" U i. I 
12bU ' •. J 
ljLO:.1 
I3eJl) : •. J 
11~ ; U J.: I 
FfbU J. ) 
l:) ; U ' •.. J 
l')()() .•. j 
Ibl(J '. ) 
1 r) .(J !., I 
1 (: lJ .• 
17bO i. J 
1Uj () '. 
ldblJ I. ) 
1<)IU'oi 
l')f)[j,' •. J 
2[) 1.1 ;. ) 
2Uc).) I •. J 
21 U'. 1 
21()U ; •. J 
;~ 1 U ,~ 
Z·()(j, •. J 
~~jO , '. J 
23'+lJ '. ) 
23dU , •. 1 
2Lt ~u J. 
2Ltbi.) '. 
;:.::: >(j , '. 
;?:) ,'lJ ; 0 i 
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F-~F3F 30!}r) F"T BASELINE Ale 24 JAN 73 
ALTITUDE ELEVA T 101\1 ANGLE SIDELINE DISTAt,ICE TO DISTANCr:: FROM 
( I="E,:T) ( DEGR~~S) 95.0 EPI\IDF-) CONTOUR BRAKE Rr::Lr:::ASr:: ( FE:--T) ( FE:~: T) 
.0 .Oil 238.5 2407.4 
49.1 9.78 284.9 2607.4-
98.2 16.87 323.7 2807.4 
2',)0.9 29.36 392.6 3307.4 
:543.5 38.46 432.5 3807.4 
4fl ).2 47.50 426.3 4307.4 
58: 1,.9 58.01 367.9 4807.4 
711 .0 70.98 245.5 5307.4 
7flO.7 78.;n 149.7 5")07.4 
773.0 81.87 11 0.5 5")"')7.4 
785.2 86.95 42.0 5607.4 
A~EA wITHIN 95.0 EPNDB CONTOUR = .12':-2 SQUARE MILES 
ALTITUDE 
( FE'::-T) 
.0 
49.1 
61.3 
1'10.4 
159.5 
208.6 
257.7 
306.7 
:;5").8 
'-1,78.5 
flOl.2 
723.9 
846.6 
9fl9.3 
1092.0 
1214.7 
13:57.4-
1400.1 
1509.1 
1t)',8.2 
1570.5 
It)82.8 
159~). 0 
1607.3 
1619.6 
1631.8 
16411.1 
1656.4 
16 )8.6 
ELEVATION ANGLE 
( DEGRE':S) 
• Of.) 
t).75 
6.96 
11.20 
14.70 
17.65 
20.28 
2?59 
24.92 
29.76 
34.04 
37.79 
41.92 
46.24 
50.92 
5~). 90 
61.28 
67.54-
70.49 
73.79 
74.73 
75.71 
76.76 
77.90 
79.14 
80.54 
82.18 
8L~ • 26 
87.75 
SIDELINE DISTANCE TO 
90.0 EPNDB CONTOUR 
( FEFT) 
428.1 
487.3 
502.6 
5')7.5 
607.9 
65'>..4 
697·2 
737.3 
76(1.1 
837.1 
890..2 
93:.),.5 
942.9 
928.2 
8:'~6. 9 
82;:>.0 
732,.9 
603,.S 
534.8 
453.1 
429.0 
403.3 
375.4 
341l.7 
310.9 
272.0 
226.0 
106,.7 
65.9 
DISTANCE FROM 
BRAKE RELF.:ASE 
( FECT) 
2407.4 
2607.4 
2657,.4 
2857.4 
3057.4 
32,t)7.4 
3457.4-
3657. 1+ 
3857" 4 
4-3t)7.4 
4857.4 
5357,.4 
t)857.4-
6357.4 
6857.4 
7357.4 
7857.4 
8357.4 
85")7.4-
8757.4-
8;307.4 
Sn57.4 
8907.1f 
8957.4 
90f)7.4 
9057.4 
9107.4 
9157.4-
9207.4 
AREA WITHIN 90.n EPND8 CONTOUR = .439 SQUARE MILES 
Figure 344. 3000 Ft EBF Noise Footprint Data 
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i\I_TTTtnt: 
( r_-::=:T) 
')'")l'-? 
1 I, -I ? 
t .. ,.., .'_ 
1 C) -) oJ 
-;)lg.rJ 
'I, ' 1 .7 
~-) :-)'+ .:. 
'117.1 
(n~.'') 
1 ()'') ;.~ 
1 7 '.1 
1 -') f) ). ;'; 
'J-'.~2:). ) 
l')!·~').n 
1 {) 'I. ') 
lFi; .'-j 
1 r) ; 'I, yf) 
-;:0.:) ).7 
;:J 1 'J '? • 'f 
? "1.1 
2 I ~ ()', • ') 
~),=, )7. ) 
,()::)~)!) • ': 
27' :. ') 
')'111.) 
. ~ () ::) '7 _ ' \. 
--S 1') • !~ 
'') 1:)''). ) 
'11.1 .• ') 
-,) 'I. () I) .1. 
~:-I_'-\I ,'\ T T i)t,1 \ 'ISI_.'-
( ")':-(3'):- 'C:;) 
. ') 
'). PS 
'" . ''):') 
1 ,) • <) ') 
1. ",. ,.:) 
? '.:)'') 
?'.l. '),) 
::>'7. i1. ". 
~'!.l'') 
"":S '? a r'} ':) 
-~)/~..,17 
')') • 11 
c) .-" • 1 
l'-~. ) 1 
'l,) • 1i 
!i-":) .. -: :~~ 
'~ ':).17 
'i'!.7f) 
')i~. ')~ 
'') 7 .~) ) 
) -) • I)) 
:) .")7 
7:") It ? )} 
"7 @? ~ 
7) ~ ,0) 
~ '). "7 
: / ~ 1 : 
~3 ,) V! 7 'j 
7"'1 () • ') 
~: .. ~. ~ .. 
)j '> • '') 
1 ,\1 .' 
1 ') '~ -) ,. ·1 
'1 ,-, .:) 
1. :)" 
1 ~ ~1 .~." ) 
15 Fi. 1, 
1. 'f T) • i) 
L ') ) ,:). '1 
1-") ~ 'j. ') 
t'l'V+.-) 
1. 7 Y'5 oj 
1.7' 0 (i 
1) i, ;') • :l 
1 'n'). r) 
l'\-SrJ. ' 
1. :)()? til il. 
" '7 .. ' '\ " I. ).) It -
17 ,)).-\ 
1\ -'j) • '.1 
1 :) '\. ; 
1 'i'l ') • '~ 
1,) . t' ,) 
1 ? : :;. , 
t 'J ') .~. -: 
", L • "J 
J ~ ) "l 7 
') 
,., , 
! ), " l-
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:.~ '!. r17 .. 
~;~ ')' .' 
)'~;)1~:~ 
"i '17 • '~ 
)')')7." 
,7'1 '. '. 
') ~ r) --: • '~ 
..~') .? !) 7 • .' l 
.~ -; ') ... ·.L 
7?') '. 'I, 
'7 ') ·.f 
,\7():.:~ 
l? fJ7 .' 
q 7n ' __ /.~ 
up! !. 'f 
1 ')7) 0 'I 
t''?17.!1. 
L 7~) '.:' 
l() 17.'! 
1 ~ '7 () '.:1 
t'P:)T.,~ 
L ') 7(,) .1, 
1 L~)(J7.':, 
1. '\.. 7 :"; '''J 
'1· ).) -/ ... 
Figure 344. 3000 Ft EBF Noise Footprint Data (Continued) 
1\1_ T T T' )'i'=" 
(r:-" 'n 
. ') 
12 \.7 
2 Ll") •. ~ 
3h~.1 
i·nn.11 
{)1.3.") 
73"S.2 
115 j. 9 
9.'11. 1'1 
1'04.3 
12,:''-).9 
1349.Fj 
1472.3 
If)9'i.O 
171.7.7 
l·~q·I").I~ 
11'')3.1 
? f) 11')·. \ 
?_'()11.") 
?'), 1. ') 
?1+C),).q 
?i,)7(.)., 
? 11') '. D 
29fl .• 7 
3f)f)7.'-~ 
3190.1 
3)12.0, 
3 lki '"3 • '). 
,31) ,51.1 
3,)0,0. 1 
3o,rn.iO) 
392"1. ;:: 
'+0 I:".~. 9 
1+171.0 
1.\-29'~. 3 
'+'1·17.0 
4539.7 
'+1'»)2. I_I-
4781).1 
4907.'1 
503D.r::; 
51 '53.2 
1:)275.9 
539q.f) 
5)21.3 
I)f)L~ 'i· • () 
r::l'- 30); '="T ~"nc::;r::I._ p~ 've 93 ,JAt\1 7:1 
c'L :\l/\TT()\I \"JG!..r:: SI'l:=-LPr·· riIc,Tll,l\I(;::" TO 
(ry::::;r" ·S) ~O.:) r::Pl\li)f3 eOf\.lTOUR 
• I) ) 
i+· .~") 
:l • f') ", 
1 .• ,~) , 
1. '.j.. ~ (~ 
1 :'). i'):~ 
trl.6,-) 
20.1) , 
2 ).>. (~ 
2~5 .J? 
25. 1+ 7 
2h.93 
28.31 
29.63 
30.91 
:')2.1L~ 
3). 5,) 
')1+. ':·9 
35.1)2 
3{').7.3 
,)7.0,1) 
3·Q. \ ' 
Ti.lq 
1+ 1. .2'1· 
1~2.V-) 
11-3.1)2 
I.~ .: .• 0, r::; 
1~'').19 
1..\.7.51 
'+" .1'1 
1)0.20 
') 1. • "S? 
'~3.0":) 
r::;q .• 'i· '. 
~) ).92 
1)7.4') 
()9. 0 !-~ 
:)0. ;)1+ 
,')2.40 
<-A.21 
f) ).12 
60,.19 
70. 1+'1. 
72.9") 
75.114 
79. 1+1 
q"'i.02 
(I="r-: 'r \ 
123h. ) 
1. !.~ :. ") • 11 
l:)2").() 
1.7'33.1 
19;~5j.0 
;?rJS1.0 
2l'~ ~ .• ") 
~·)ql.L 
239,,}.1+ 
2'·~qn. 1. 
2hi 7h. 0 
·2 o')['")7.!.t· 
?T3,. " 
28()1+.O 
2F3(y').3 
2 g.~~ ). I) 
2C)5j1).0 
30')!').9 
30'3,2.3 
312'+.0 
3Fi8.L~ 
")19"1.3 
3219.3 
3219. ") 
321C).3 
').:21'""1.3 
3200.7 
317/.,(.~ 
31'+ 7.2 
3109.") 
306 ). ") 
3()12.S 
291) ).7 
2~91).1 
251,.:3.1 
,2741.f) 
2f)~)(). ') 
2'-) )1+.0 
2'+38.'S· 
231;2.,'1 
2173.7 
2013. 1+ 
1831..1) 
16111.4 
131')2.7 
103').1 
I)0'i,).2 ~r::;.9·Q 
1+92. ") 
397."} 
I)f)~8.~ l7.21') 
\ 27? .. 1 
APPENDIX A 
1TC)T~\r!e'- q~0~1 
~"~ '< '\ ~\I- r~'~ ,_ ,":"" !J.. S'~ 
(:=-17 'T) 
2 LHJ"r • q. 
2907.4 
3407. 11• 
3907.4 
1-1-':07 .!~ 
4907. q. 
1)407 .!.~ 
")907. 1+ 
6 1+07. 1+ 
1'1907.4 
7407.Q· 
7907.4 
j:31+0 7. 't 
>:)907.'+ 
(")1+07. :1· 
9 )07.1+ 
10 1+)7 .'~ 
109)7.4 
1!t~07 .!} 
1:907.4 
12'+07. !J. 
12907.4 
1 )I~07 • L~ 
13907.4 
14!.07. LI· 
14907.1~ 
V:5'+07. J l.' 
15907.'+ 
16407.!~ 
16907. l -l-
17407.1./· 
17901.'+ 
111'+07.'+ 
111907.'+ 
19'+07. 1+ 
1')'07.1+ 
20 L~)7 • L~ 
209:)7.4 
2F~07. 4 
21907.4 
2?407. 1+ 
2?907.4 
23407. L~ 
23907.4 
24'1·07.'+ 
24907.'+ 
21:)'+07 • ~~ 
254'')7·'+ 
25 'j07. 4 
AREA ~ITHIN lO.n FPNDB CONTOUR = 4.:~2L~ SQUl\q~ MILES 
P'igure ,344. 3000 Ft EBF Noise Footprint Data (Continued) 
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>\1.. TT nn:::-
( cc-T) 
• rJ 
1.2':.7 
'1A9.1 
A13. r-S 
Qt:}i.9 
t; r) '+ • 3 
1~)49.!) 
1 ,,)9'j. 0 
(0,40.'1, 
:?091'). 1 
;::>3:1.. ? 
? 1')7 I') • ') 
?~) :.0 
")f)"17 • '-1, 
:') il2. 9 
")1'),8.1 
380'3."1 
1.1-0':,8.9 
'+29'1-.3 
4539.7 
478L).1 
1'10')).'3 
'')21'j 0 q 
::; ,21 • ~'i 
1'171'), j. j 
"1012.'1 
"12,,)7. 1-l-
;')1:)02.8 
0749.2 
,:)9)3.") 
7239.0 
7!+~'~. I, 
7 :'29. ,9 
79~"~.2 
82 ~().';=' 
>:>,i+A").9 
871 :,.::: 
Q91:)6.7 
920,~.1 
9 1+ :7'.5 
9A')2.'::) 
9742.0 
9754.2 
976 ).5 
9778. ~ 
97,)1.0 
9803.:5 
:::-'.':::\!\ T T n~,' ,V,JGU:: 
(")f."r;q::-:Sl 
.0 ) 
:') .'+2 
l. ,,),") 
12. ,+ 1, 
li).c)() 
18.29 
20.7) 
2'. (1 ) 
';:>',1-.79 
26. ')1. 
?,o..31. 
29.~"1 
')1. ") !. 
32.7[=) 
')4.07 
:)') .,)4 
3;,). '')8 
")7. !,' 
:')}).91+ 
40.1rJ 
L!,l. -l-A 
'+209:) 
1-1- ",.1. '1 
41'). '~9 
!-I-~~.7(1 
'+~-). 21 
'I-r~. ;;)7 
r-') l. ' ) 
L)? • ,:),:), 
5'+. ?, 
~ ). ':) fj 
,,)7.~? 
'-jrL 4 f) 
h1 • "32 
'1:). i., 
G''). i1 
A7.9,~) 
70. 1+C\ 
73.G7 
71. "')8 
q?. ':)0 
C\ 1+ • ~)2 
'~i+.~~ ) 
~:). ) , 
'\().17 
~;).g() 
97. '1,'+ 
7'- n 
. ) '" ! 
(~; T '")=1 -; \1'::: :)f ST,,\h!C= TO 
7'). I) :=:Of\FFl COt'H'l' n 
(:=:::-T) 
1. ;.~ :? '''j • ') 
;::> () '):') • ;.:, 
:? '+ 1:).j 
':>791 .7 
'1n7''). ; 
'1,i.l-n. ~ 
")''i7? n 
,,)7',-11 '. l 
,,) :';'1 11. ) 
1+ 1. (0) I.. 1, 
,'1. 'i;::> ;3. i 
1+ :;~ ~1. !, 
(.J-f-) '') 9 • '~ 
'-I- 7;; 0, 0) 
'I-CS9 ).;::> 
c'jf)17.;':' 
c') 1 :::>;-) • 'J 
I')?' J.) 
"1~)t,).g 
"13g1 • i. 
I')fQ7.3 
")1..1-27. I') 
, ''') 1-!-:?7 • I') 
10)1.1-270 f) 
'5'-1-1.7.j 
''):')7 1,\,.2 
'j ') 1 j. 
"'i?")Cl. ) 
,') 1 11-': 0 i 
'0) ()""i :'\- • ;') 
I\- 'H1 • f'j 
'\- 7 :, c) • ':> 
'~L:') 7?1 
1+ "') '1 '). ,'1 
'+ 1 ?'~. l 
Y~'i7 .i 
')c)l-l-i.'; 
:)17{;".1 
?)") '. Ii, 
? f) '\1 .) 
I ~) r'J ~.: 
',.) '') ~'i • ') 
') ') • i!, 
7"")(). i 
")''-} ,. ') 
) ~ ') • 1 
i. 'j. )') 
Figure 344. 3000 Ft EBF Noise Footprint Data (Continued) 
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APPENDIX A 
') l C;T :,\f\jCC' ~:[~O!VI 
: \8 ~!-< i= '~"~',_ ", S' 
(;'-C' T) 
»1+1) 7 • 
?qq7 .!~ 
)1i)7.i~ 
'. ",) f) 7 .'J 
-, -) 117 • !.j. 
;)"')07. ,'I 
7 ):J " • I" 
j ) f) "7 • (I 
'I ;17. ',~ , 
1 f);) : 7 • ',~ 
1 ",) f) 7 ,',~ 
1 ?)()7 • 'I, 
1 'i } ')1 • i~ 
't !.!. -':"1:: 7 • ~ 
1 '-i)f)7 .i-
I ,q'l7.;~ 
i -1'1:) , .,! 
1~);) 7 • '~ 
1 ) 117. '\, 
')f)) /.'1, 
21'}:)/.1 
')) 0 7 • "l 
?')'H)7. :1 
? '1- ') () '1. 
2 ") i) 'J? • '~ 
?7')()i.'~ 
?q::jn7 • L" 
)q 'f)". '", 
'S fl' '7 • 'j. 
'') 1 '1 f) 7 • l 
,),))(1"? • 'I 
''\ ';}O 'f. 'I 
--SO) :)() 7.:t 
:')···)(jn7.!.~ 
")7Qn i. 'I 
)"?,<"1!]-;;'./t 
:,)'):()7.i, 
l.l? 1 : ) i'. ! 
'l) ',) 1. i, 
ALTITUDE 
( FE'::Tl 
35.0 
39.4 
43.9 
48.3 
52.8 
57.2 
61.6 
6h.1 
70.5 
74.9 
79.4 
R3.8 
R:3.3 
EBF 3000 'FT BASELINE AIC 24 JAN 73 
ELEVATION ANGLE SIDELINE DISTANCE TO 
(DEGR~[S) 95.0 EPNDB CONTOUR 
32.57 
35" 41 
38.04 
40.74 
43.79 
46.98 
50.41 
53,.83 
57.53 
61.47 
65.78 
70.68 
77.24 
( FEr::T) 
54;.8 
5~i. ") 
1)6.1 
56.1 
55.0 
53.4 
51.0 
48..3 
44,.9 
40.7 
35.7 
29.4 
20.0 
APPENDIX A 
DISTANCE FROiV1 
TOUCHDO)1iN 
(FE-T) 
.0 
50.0 
HlO.O 
150.0 
20fJ.O 
250.0 
30 r). 0 
3"'i 0 • 0 
400.0 
450.0 
5 0 () • 0 
5")0.0 
60 r).0 
AREA WITHIN 95.0 EPNDB CONTOUR = .0~2 SQUARE MILES 
AL TITlJDE ELEVATION A!\,iGLE SIDELINE DISTANCE TO DISTANCE FI~OM 
( FE\~:T) ( DEGRr:::r-s) 90.0 EPNDB CONTOUR TOUCHOO'rJN 
( FE>~T) (FE', T) 
35.0 21.43 89.2 .0 
39.4 23.5') 90.5 50.1) 
43.9 25.4;; 92.2 101"\.11 
48.3 27.23 93.9 l~().n 
52.8 28.95 95.4 20i1.0 
57.2 30.60 96.7 250.0 
61.6 32.19 97.9 3(LJ .0 
01,.1 3 j. 73 9',l.0 YiO.f1 
70.5 35.2? 9'J • CJ '+0!1.0 
74.9 30.67 10;).7 4'50.0 
92.7 42.64 101).7 650.0 
11 0.5 49.76 93.5 850.0 
114.9 51.68 90.8 90;).0 
119.3 53.57 8,\ .1 950.0 
123.8 5').48 85.2 10 [) (). 0 
1.28.2 57.52 81.6 1050.0 
132.6 59.64 77.7 1100.0 
137.1 61.78 73.0 1,150.0 
141.5 64.08 68. f~ 1200.0 
146.0 0,).54 63.4 1250.0 
150.4 69.19 57.2 130;). D 
154.8 72.1g 49.8 1Y50.0 
159.3 75.72 40.6 l'+Or).o 
163.7 80.2? 28.2 1450.0 
AREA WITHIN 90.n EPNDB CONTOUR = .0 ,9 c;QUAI-=?t: ~H LES 
Figure 344. 3000 Ft EBF Noise Footprint Data (Continued) 
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APPENDIX A 
EBF 300n FT 3ASELINE Ale 24 JAN 73 
L\LTITUDE ELEVATION ANGLE SIDELINE nISTANCE TO DISTANCE FROM 
( FE-T) (DEGREFS) 8,,).0 EPNDB CONTOUR TOUCHDOWN 
(FEF:=T) (FEET) 
35.0 14.78 132.7 .0 
")2.8 20.39 14?.0 20n.o 
70.") 25.15 1")0.2 40n.0 
RF).3 29.37 1")0.8 600.0 
106.0 33.22 101.9 800.0 
123.8 36.80 105.") 10no.o 
141.5 40.15 167.8 1200.0 
159.3 4lj·.02 104.8 1400.0 
177.0 48.32 157.0 .1600.0 
194.8 ")2.75 148 . 1 1800.0 
212.5 57,.4 11- 135·7 20r)O.0 
230.3 62.50 119.9 2200.0 
248.1 68.30 98.7 2400.0 
252.5 69.97 92.1 2450.0 
256.9 71.73 84 .• ,9 2500.0 
261.4 73.66 76.6 2550.0 
265.8 75.84 67.1 2600.0 
270.2 78..31 55 .• 9 2650.0 
274.7 81.51 41,.0 2700.0 
279.1 86.9q 14.7 2750.0 
AREA WITHIN 85.0 EPND8 CONTOUR = .027 SQUARE MILES 
Figure 344. 3000 Ft EBF Noise Footprint Data (Continued) 
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APPENDIX A 
AI._TITUDE 
(FE':'T) 
35.0 
52.8 
70.5 
8'i.3 
106.0 
123.8 
1'H .") 
159.3 
1 T!. 0 
19'+.8 
212.5 
2'+8.1 
283.6 
319.1 
354.6 
390'.1 
425.6 
461.1 
490.6 
532.1 
")67.6 
003.1 
038.6 
674.2 
709.7 
745.2 
780.7 
R1f>.2 
8":i1.7 
8:)7. :? 
92').7 
940 •• ') 
958.2 
976.0 
Q')3.7 
1011.5 
1029.2 
10'+7.0 
1004.7 
1082.") 
11Oi) •. 3 
11 18.0 
1135.8 
AREI\ 
ERF 3001) FT RASELINE AIC 24 JAN .73 
I="Lr-:VATIOt\1 AI'~GLE 
( DEGRE~::S) 
5. ~)n 
7.9") 
10.1.2 
12.11 
13.95 
15.67 
17.27 
18.78 
20.20 
21.54 
2;'.81 
24.9 i l 
27.31 
29.14 
31.26 
3'i.05 
3'+.73 
36.34 
37.72 
39.31 
41.1'+ 
43.09 
4').04 
,+ 7.0 1) 
48.96 
50.93 
53.18 
5').31 
r:>7.47 
59.68 
62.01 
63.27 
f>4.71 
6'l.08 
67.50 
68.98 
70.54 
72.23 
74.08 
76.14 
78.54 
81.53 
86.42 
'NI THI N 75.0 EPNDR 
SIDFLINr-: DISTANCE TO 
7~.n EPNDR CONTOUR 
( FU:Tl 
363.3 
378.0 
395.1 
411 .4 
426.8 
4'+ 1.4 
45;).3 
468.6 
481.3 
493.'+ 
50").3 
532.1 
549.2 
572.3 
584.3 
59 1).0 
614.1 
626.9 
642.1 
649.9 
649.9 
644.9 
637.8 
628.8 
617.9 
f>04.9 
")8'+.5 
50~). 0 
")43. q, 
518.9 
490.5 
473.8 
452.8 
432.9 
411 .8 
38).(3 
303.7 
3-55.6 
303.7 
267.1 
2:'3.2 
If>' , • () 
71.1 
C ONl'OIJR - .4f>3 SQUARE -
Figure 3~~. 3000 Ft EBF Noise Footprint Data (Continued) 
940 PRECEDING PA\1:u BLANK NOT FILMED 
DISTANCE FROM 
TOUCHDOINN 
(FE;::Tl 
.0 
20n.o 
40IJ.O 
bOO.O 
80n.0 
10,)[1.0 
120n.o 
1400.0 
160;1.0 
1800,.0 
20ClO.O 
240(1.0 
2801).0 
3200.0 
360 fJ.O 
40ni).0 
4'IOCl.0 
48011.0 
5201).0 
500n.o 
60(1').0 
640(1.0 
680:).() 
720(1.0 
76011.0 
80i)().() 
840!).0 
8\(1) .0 
92011.0 
960;.1.0 
10 i)!) (1.0 
102()').O 
10400.0 
106( 1).0 
1 OBf):). 0 
110,1'1.0 
11.2(1).0 
1140!1.0 
11f>Olj.O 
1t80il.0 
120 i )!).O 
12~) 0;). n 
1240i) ~ n 
MILES 
r, i .. _ r I • . ):) F: 
(!--[ T) 
• i'J 
j'J • ;~ 
12:, • (l 
217. ~) 
jiH.l 
YJd.7 
/,H9.j 
'JdD. I 
:) 7 n •. ) 
7(')1. ;:: 
,<l:'l.j 
'h() .9 
,~,)q. ') 
() ](3 • () 
P;. , • 1. 
• I) I 
~). 72 
1~.(1?. 
2.3. (+ 7 
;:!.:).,37 
j ') •. ) 1 
'+1 • YfJ 
'+:i. 7 i ~ 
~)"7'+ 
h4. ()? 
l~. 3 ' 
70. is 
7H.hY 
d rl • r\ (1 
i~:)."):2 
APPENDIX A 
(~TrJf:=:LT!F: i)I';rAIKE=:: fO 
(h. I) >::Pj\JiY ~ CO!Ht)!»; 
(>="E': r) 
32 -1.? 
3('1.7 
1+ l. Y 
()llt.lJ 
~i4 7 • 'j 
') ».9 
",)1+').4 
'J()~~. \ 
'+[5h.9 
3/D.\) 
2<3.1 
2(),'.7 
17'+.0 
142.'') 
lDl.D 
29 JI\f'~ 73 JGT 
DIe; r 1\i'.!C[ i~-!W>1 
n,'\"<E: i~~::L'·:r\c;;:.: 
(Fe T) 
134L9 
1 'J'-J. 1. 9 
2()'-J.l.C) 
2'J41.9 
jL)41.9 
3~Al. Y 
4C)'fl.9 
4'JL~1.'-;J 
'J041.9 
") Al. 9 
0041. 9 
n091.Q 
0141.9 
0191. 9 
f>241. 9 
.191 SQUARE MILES 
Figure 345. 2000 FT AW NOise Footprint Data 
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A,rJ2S 20;)!) FT F3ASELINE A./P - 4 ENG. 29 JAN 73 
ALTITUDE ELc~Vll.T rON M~GLE SIDELlhJE DISTANCE TO DISTANCE FPOM 
(FEE Tl (DEGFHTS) 90.0 EPNDB CONTOUF< f3f~AKE r~EU::AC:;E 
( FEi::n ( FEI~T) 
.0 .Oi) 535.5 13'+1.9 
36.2 3.:'0 582.3 1541.9 
72.5 0.00 626.8 1741.9 
lU8.7 9.25 0<") 7.8 1941.9 
145.0 11.63 704.3 2141.9 
235.6 10.71 782.0 2041.9 
3~6.2 21.17 842.3 3141.9 
416.8 25.08 890.~ 3641.9 
507.5 28.65 928.8 4141.9 
598.1 31.89 961.3 40 4 1.9 
0'3>\.7 35.78 95~). 6 5141.9 
T79.3 39.(:,7 939.8 5041.9 
E369.9 43.70 908.0 0141.9 
960.5 47.<'31 869.1 6:->41.9 
1051.2 52.29 812.7 7141.9 
1141.8 50.90 74'+.5 7041.9' 
1232.4 62.11 052.3 8141.9 
1323.0 68.30 526.7 8041.9 
1359.3 71.03 467.4 W~41.9 
1308.3 71.r:H 4 ti-9.8 8'\91.9 
1377.4 72.62 431.4 8941.9 
1380.5 73.46 411.9 8q<)1.9 
1395.5 74.30 391. 0 9041.9 
1404.0 75.30 368.5 9091. 9 
1413.0 76.30 34L~. 6 9141.9 
142~!.. 7 7/.37 319.0 9191.9 
1431.8 78.5·) 290.3 9241.9 
14'1-0.8 79.84 258.4 9291.9 
14a9.9 81.31 221.8 9341.9 
1458.9 83.10 176.8 9391.9 
1468.0 85.'::>1 11:>.4 94 1j.1.9 
AREA WITHIN 90.0 EPNDB CONTOUR - .50n SQUARE MILES 
Figure 345. 2000 Ft AW Noise Footnrint Data (Continued) 
242, 
ALTITUDE 
( FE::T) 
.0 
36.2 
72.5 
108.7 
14:5.0 
235.6 
320.2 
410.8 
507. ~) 
598.1 
08;',.7 
779. ,J 
8b9.Y 
900.5 
1051.2 
11.41.8 
1232.4 
1323.0 
1413.6 
1')04.3 
1594.9 
1h85.;) 
17}h.l 
186).7 
1957.3 
19 l 3.6 
2()29.8 
206).1 
2102 •. 3 
2138. (') 
2174.8 
2H33.9 
2192.9 
2'(L,:.O 
2' 1 i,.l 
2'!O.1 
22:_~9. 2 
2':\3a.3 
2?47.3 
2;:~6.4 
2,_:65.4 
2'74.:; 
2,~B3.6 
AirJ2S 20;)[) ~T F~ASELINE AlP - 4 ENG. 
ELEVATION ANGLE 
(DEGRE:-_S) 
.ou 
2.31 
4.38 
6.26 
S.OU 
1 i .89 
15.23 
18.25 
21.03 
23.58 
20.05 
28.39 
30.63 
32.97 
35.37 
38.0() 
40.60 
43. 2;-~ 
40.01 
'-\·8.76 
51.57 
54.L1;0 
57.48 
on. Ti' 
64.30 
05.82 
67.3[-) 
09.13 
70.91 
72.93 
75.17 
15.83 
76.48 
Ti .13 
71. If 
78.50 
79.30 
aO.15 
81.08 
Ei2.12 
d3. :51 
84.76 
f36.'n 
SIDELINE DISTANCE TO 
85.0 EPNDB CONTOUR 
(FEi-::T) 
8413.2 
89'l.8 
946.3 
9')1.1 
1032.0 
1:119.3 
11.98.2 
1264.3 
1319.9 
1370.1 
14'09.0 
14'f2.0 
1469.4 
1'+81.2 
1481.2 
1461.5 
1438.1 
1407.9 
1364.9 
1319.0 
1265.6 
1207.1 
1132.6 
104 1;.9 
942.2 
895.5 
8461.1 
78 \.0 
727.7 
hS>').9 
57~j. 9 
5:)1.5 
527.7 
503.5 
479.5 
451.8 
421.4 
38').9 
j56.0 
312.5 
26:5.9 
208.7 
127.h 
.APPENDIX A 
29 JAr\j 73 
D,ISTAI--.lCE FROH 
ImAKE I~~ELFAS[ 
(FEi:T) 
1341. 9 
1541. 9 
1741.9 
1941.9 
2141.9 
2641.9 
3141.9 
3641.9 
4141.9 
q-641.9 
5141.9 
51')41.9 
6141.9 
6141.9 
7141.9 
7h41.9 
8141.9 
5641.9 
9141.9 
9641.9 
10141.9 
10641.9 
1 J 1_ 41. 9 
11.641.9 
12141.q 
12341.9 
12541.9 
12741.9 
12941.') 
13141,.9 
13.)41.9 
13591.9 
134li1.9 
13491.',) 
1 3b41. <J 
13591.9 
1:3h41.9 
13691.9 
lj1L~ 1. 9 
13191.9 
13841.9 
13ijCl l.'J 
13941.Q 
1.lhO SQUARE MILES 
Figure 3~5. 2000 Ft AW Noise Footprint Data, (Continued) 
ALTITUDE 
( FU::Tl 
.0 
90.6 
181.2 
271.9 
362.~ 
453.1 
543.7 
f)34.3 
724.9 
815.6 
90f).2 
1087.4 
1268.6 
14Q9.9 
1631. 1 
1812.l.J. 
19()3.6 
2174.8 
2356.1 
2537.3 
2718.5 
2809.1 
289'-).8 
29()0.4 
3081. a 
3171.6 
3262.2 
3:552.9 
341-t3.5 
3479.7 
348~).G 
3497.8 
3506.9 
3516.0 
3525.0 
3534.1 
3543.2 
35:,2.2 
3561.3 
3570.3 
3579.4 
35Sil.5 
3597.5 
~360h.() 
3615.0 
3624.7 
AI,\/?S 20(),i FT f3AS&~LINE A/i~ - 4 ENG. 
ELEVATION ANGLE 
(DEGf~EES ) 
.OU 
3.FH 
7.03 
9.84 
12.58 
14.70 
10.84 
18.nA 
20.71 
2': .• 40 
24.0Cl 
2f'?9() 
29.74 
32.41 
35.48 
38.38 
41.'+3 
41+. 6~5 
47.90 
51.32 
5').0:) 
5(').89 
58.93 
01. 07 
63.27 
05.f)n 
08.3r 
11.29 
74. TI 
76.39 
76.87 
7"1.25 
77.74 
78" 22 
18'.70 
79.26 
79.81 
80.30 
81.00 
81.64 
82.29 
83.07 
83.95 
84.97 
86.25 
8'\.31 
SIDELINE DISTANCE TO 
80.0 EPNDf:3 CONTOUR 
(FE,_ Tl 
1236.7 
1361.6 
1470.1 
1 ~j(-)') • 7 
H.)~O. 8 
1726.9 
1796.2 
18~f).7 
1917.f3 
197'--1.1 
2035.9 
2138.2 
2 '':::f).f) 
2;.'84.0 
2,;'8;',.6 
2,'8·' •• f) 
2;:~'j. ' 
2:'03.3 
21:::9.4 
2031.9 
1903.5 
1832.0 
1747.R 
1653 • .'5 
15;1.9 
1431.') 
1293.5 
1135.6 
937.7 
842.5 
814. !-j. 
791.6 
762. () 
73j.9 
705.0 
670.8 
637.3 
603.5 
564.3 
525.2 
48 1.j. • f3 
436.4 
381.n 
318.0 
237.5 
107.3 
APPl!.:l'IDl.X. A 
29 JAN 73 
o ISTANCE Ff~Uivl 
f3RAI<r:: R[L::> f\SE 
(FUT) 
131+1. 9 
1841.9 
2341.9 
2841.9 
3Al.9 
3i:i41.9 
4341. 9 
48[f 1. q 
~341. 9 
~841.9 
A341.9 
7341.<-1 
8341.9 
<:)341. 9 
10j41.9 
11341.9 
12341.9 
13.ilfl.9 
143q 1.9 
15341.9 
10341. 9 
16841.9 
17341. 9 
17(141.9 
1<'3341.9 
18,\41.9 
19341.9 
19841. 9 
20341.9 
20541.9 
20591.9 
20641.9 
20691.9 
20741.9 
20791.9 
20841. 9 
20R91.9 
20941.9 
2f)9 '1.9 
21041.9 
21091.Q 
21141.9 
21191.Y 
212'+1.9 
21~91. 9 
21341.9 
AREA WITHIN 80.0 FPNDB CONTOUR - 2.773 SQUARE MILES 
944 
Figure 345. 2000 Ft AW ]lbise Footprint Data (Continued) 
ALTITUDE ( FE[Tl 
.0 
90.f:J 
181.2 
271.9 
453.1 
634.3 
815.0 
QQf:J.8 
1178.0 
1359.3 
1540.5 
1721. 7 
1903.0 
2084.2 
2;~05.4 
24L~6. 7 
26,27.9 
2809.1 
29~)0 .4 
3171.0 
3-552.9 
35.34.1 
3715.3 
3896.6 
4077.8 
4259.0 
41~'j.0 .3 
4621.5 
4802.7 
4984.0 
5074.f:J 
5165.2 
52~):).8 
5346.4 
53:-)~).~) 
53f:J4.6 
537.3.6 
5382.7 
5391. 8 
540ij.8 
5409.9 
5418.9 
5428.0 
5437.1 
5446.1 
54~'-). 2 
5464.2 
A\~12S 20lJU FT 
ELEVATION ANGLE 
(OEGRECS) 
.ou 
2.8f:J 
5.36 
7.57 
11.31 
14.49 
17.20 
19.76 
22.02 
24.14 
20.13 
28.02 
29.83 
31.57 
3:).50 
35.45 
37.41 
3Y.21 
41.2~ 
43.26 
45.33 
47.'+f:J 
4-9.6') 
51.95 
54.35 
:56.89 
59.63 
62.54 
05.77 
69.49 
71.53 
73.8'» 
76.5') 
79. 8;·~ 
80.29 
80.10 
81.11 
81.58 
82.04 
82.56 
83.08 
83.6,:) 
84 • .30 
85.02 
85.R7 
86.94 
8t}.70 
BASELINE ~/P - 4 ENG. 
SIDELINE DISTANCE TO 
75.0 EPND8 CONTOUR (FE::T) 
1084. it 
1815.5 
1932.A 
2045.8 
2~f:J5.~ 
245') • .3 
2624.9 
2775.2 
2912.9 
303').0 
3140.2 
3235.4 
3318.9 
3:)91.9 
3423.f:J 
343f:J.4 
3436.4 
3436.4 
3410.7 
3.070.3 
3314.f:J 
3243.1 
315').2 
3049.7 
2925.0 
277R.3 
2f:J02.4 
2401.8 
21f:J1.6 
1864.3 
1695.6 
1493.7 
1257.7 
95').3 
917.2 
879.4 
841.3 
797.8 
7tl4.5 
705.9 
657.2 
602.8 
542.9 
47 1+.2 
394.3 
292.5 
125.0 
APPENDIX A 
29 JAN 73 
D ISTAI'JCt: FRO~ 
BRAKE RELi>=ASE 
(FE~T) 
1341. 9 
1841. 9 
2341.9 
2841.9 
3841.9 
48'+1.9 
5841.9 
f:J841.9 
7841.9 
8'-Wl.9 
9841.9 
10841.9 
11841.9 
12841. 9 
13841.9 
14841.9 
15841. 9 
16841.9 
17041. 9 
18"\41.9 
19841.9 
20841.9 
21841.9 
2~:'841. 9 
2.3841.9 
24fH1.9 
25841. 9 
26ii41.9 
27841.9 
28:\'+1.9 
29341.9 
29841.Y 
30341.9 
30841.9 
30891.9 
3U941.9 
309 )1.9 
310'+1.9 
31091.9 
31141.9 
31191.9 
31241. 9 
31291.9 
31341.9 
31391.9 
314i~1. 9 
31491.9 
AREA WITHIN 75.0 EPNDB CONTOUR = 0.150 SQUARl MILES 
Figure 345. 2000 Ft AW Noise Footprint Data (Continuad) 
~\ !- T I; , J!X~ 
(Fl:r) 
y). () 
") 7. n 
''J [) • 2 
1CJ2.i~ 
12~).4 
lL~R.() 
170.:) 
193.1 
21~).7 
23P>.3 
2blJ.9 
2R3.~ 
3Uh.1 
31: .7 
317.'+ 
1\ LT Ii'dUE 
(FET) 
3 ') • :) 
~) 7. h 
))0.2 
102.f3 
12~.q, 
148.0 
170.5 
193.1 
21~).7 
238.3 
20(j. Y 
283.~ 
30t:':l.1 
328.7 
351.3 
37:5. q 
39fl.5 
419.0 
4/11.6 
4h'~. 2 
1+86. d 
50Sl.4 
532.0 
5')4. () 
560.2 
~~U\I /\T I Ohl l\i~(~l_E 
(L)t:CJ'U:~, S) 
12. 1+9 
1K.'+9 
23. LF1 
27 • (~h 
31. rn 
j6.2~) 
'+ 1.0 I) 
4'). 78 
~)O .71 
S ). W) 
h1.~:jL~ 
flH.Uh 
7fl. y~j 
iW .2fl 
d~). 23 
C::U~VA T I Of'! Ai'~GLE 
(DEGf~r-~ ~~) 
7.96 
12.17 
15.7e 
19.0' I 
21.92 
24.60 
27.08 
29.42 
31.61 
34.21 
30. () ) 
39.23 
41.a9 
I+! .57 
47.2F1 
50 .. Uh 
:)2. W;' 
5') .81. 
St).'H 
62.20 
\)'j.78 
69.80 
74.68 
":~ 1 • 75 
11 1+.79 
APPENDIX A 
SIOELINE DISTANCE TO 
q') • CJ D)f~DH C OI'JT Or JR 
(FE' Tl 
l'3a.() 
172.2 
184.:5 
194."~ 
20?1 
2U1.H 
190.2 
10'\.0 
17h.1j 
1hl. 7 
141.:5 
114.1 
71.0 
53.9 
2t).5 
29 JAf\! 73 
DISTANCE Fr~OM 
TOUCHOO\NI'~ 
(FC:::' T\ 
.u 
20 Ii. fl 
40\).0 
flOIl.() 
80:).0 
10 il') • () 
120iJ.U 
140;). i) 
16()il.() 
180().O 
20il'l.ll 
220D.() 
240li.() 
2450.U 
2:;0<1.0 
.030 SQUARE MILES 
SIDELINE DISTANCE TO 
90. () EPNDi3 COi..JTO'm 
( F--E,~ T ) 
2:)U .2 
207.1 
283,.7 
2W~.5 
31L.6 
323.3 
3jj.6 
342.6 
3:)(j.o 
350.6 
350.6 
347.3 
341.3 
3:'jj.7 
324.4 
313.1 
30:!,O 
284.7 
266.4 
24 L1 • a 
219.1 
187.4 
14~). n 
80.4 
51.1 
IJISTAhlCE r:-f-<OM 
TOUCHoowr~ 
(FE:Tl 
. () 
20').0 
L\. 0 i, • ;) 
oOd.l) 
BOI).O 
10\J'J.O 
120U.O 
140J).0 
160U.0 
HHW.O 
201u.O 
2,~~O(I.0 
240 1j.U 
260'J.O 
2800~O 
30t) :.0 
32011~U 
3400.0 
3f>[)').U 
38011.0 
40ij'j.O 
4201).0 
4il 011. U 
400'I.ll 
4650.U 
AiH')\ v,! I nlH~ 90. (j EPNDl3 COhITOUf~ = .096 SQUAR[ MILES 
Figure 345. 2000 Ft AW Noise Footprint Data (Continued) 
946 
ALTITUDE 
( PEi:'T) 
35.0 
"57.6 
80.2 
102.8 
125.4 
148.0 
193.1. 
23B.3 
283.5 
328.7 
373.9 
419.0 
46'+.2 
'109. ,+ 
:)' >'+. f> 
:')9).,') 
f>45.0 
69U.1 
73:').3 
7nO.S 
BlJ3.1 
825.7 
84d.3 
H7D.9 
893.5 
910.1 
')38.0 
901.2 
~)F)3. r) 
AI,'J2S 201).) FT 131\SELINE AlP - 4 ENG. 
ELEVATION ANGLE 
(DEGr~Ei~S ) 
4.95 
7.73 
10.19 
12.43 
14.50 
1e'J.31 
19.5;·) 
2::2.94 
25.~9 
2B.34 
30.63 
3:3.26 
36.29 
39.21 
42.15 
45.10 
413.09 
51.14 
54.:)Q· 
:)7.7 1 
59. :'i') 
61.4(3 
63.4H 
65. ')R 
h7.Bh 
70.3) 
73.13 
76.42 
130.73 
SIDELINE DISTANCE TO 
85.0 EPND8 CONTOUR 
( FE!:.T ) 
40 1+.4-
424.2 
4L~f>. 0 
46() • 2 
48'+.9 
505.8 
534.1 
563.2 
~91..9 
609.4 
631. 4 
638.9 
632.3 
624.L~ 
012.8 
597.7 
578.9 
5 )0.2 
523.8 
492.1 
471.5 
4'~8.d 
423.5 
395.4 
363.0 
327.:'> 
284.7 
232.3 
100.7 
APPENDIX A 
29 JAN 73 
DISTAI\jCE FROM 
TOUCHDOiJIiN 
(FET) 
.0 
20f).U 
40'). U 
00().(J 
80U.LJ 
101)).0 
140[1.0 
18CH1. II 
2?011.U 
26(1).() 
30'):).1l 
34(H. () 
3BOll.0 
420f).U 
400'l.() 
,)Oil').(J 
:'>40,1.0 
SE3Dtl.D 
620:).0 
b)O".O 
ot~Oll.l) 
70:I:J.() 
72(1). (J 
740Cl.U 
7hUlJ.U 
78(1).0 
80;lll.O 
n20~l.(J 
8 1+OO.ll 
Ai~EA ",ltITHIr\] 85.0 EPNDf3 CONTOUF~- .315 SQUARE MILES 
Figure 345. 2000 Ft AW Noise Footprint Data (Continued) 
AI_ T I TUDE 
(FE T) 
35.0 
00.2 
12") • '+ 
170.j 
21'j.7 
2hO.9 
3Uh.1 
.351.3 
jC~h. ~) 
4'1.6 
40h.i3 
!j32. n 
~)o ). c) 
6 1+:).0 
701.4 
7':)7.9 
dl'+ .If 
1~70. 9 
Q,27.3 
Qn3.d 
1U29.0 
1074.2 
1 I :.J. 1+ 
1. : f)l.} • h 
12(H.7 
12~)4.9 
13(h.l 
1.34~).3 
1,390. :) 
143':).6 
1. i+I.$O. 1$ 
1 ~)~:h .0 
15iH~.h 
1 ') 71.2 
1:">'J3.d 
A!iv2S 20diJ FT f3ASELH.!E AlP - 4 ENG. 
EU~VATION ANGLE 
(DEGRE;:_c~ ) 
3.12 
9.52 
12.17 
14.~)7 
V1.79 
18.76 
20.7! 
2.' .63 
24. ,:'l7 
26.04 
27.04 
29.4.') 
31.40 
3) • ')0 
3!::>~79 
3f3.02 
4(J.2~ 
42.'+9 
!+: .93 
46.E14 
'+(3. Ti 
:jO.74 
5,2.70 
5 Lf. 9~3 
57.1.H 
0'1.1+ 7 
n1.iH 
h4.!::>9 
h7.40 
70.6'1 
74.lih 
76.7'j 
79.4 'J 
'13.21 
SIDELINE DISTANCE TO 
30. f) Epr~DF3 CONTOUR 
(.FE'F:T) 
642.4 
69.8.3 
747.8 
791.1 
r330.-5 
864.9 
901.1 
92h.5 
950.9 
974.9 
9')6.5 
1015.·Q 
1U41. U 
1056.7 
1056.7 
10S1.j 
1041.9 
1029.0 
1012.5 
986.4 
965.0 
941.'+ 
914.9 
8~;5. 3 
847.7 
R09.3 
761.9 
719. 1+ 
6 )0.0 
<)97.3 
~')19.8 
42'+. ~ 
364.8 
291.7 
189.9 
APPENDIX A 
29 JAN 73 
DISTANCE FROM 
TOUCHDO\.\lN 
( r~[:~;: T ) 
.0 
40l).Ll 
80D.Ll 
120Cl.O 
IhOU.O 
20l1f).O 
240U.0 
280 f).U 
3200.0 
3(01).0 
4011U.O 
4 LfOf).O 
490(J.G1 
540!).0 
590;).0 
fAUll.O 
o90i).O 
740!).0 
790:1.0 
840il.n 
8-HH.O 
920'.I.D 
9f>Oi).O 
10'i~I:).O 
104f);!.O 
1080D.iJ 
1L200.0 
lli:10ii.0 
120(),J.O 
1240'J.() 
1280il.O 
1320'].0 
13401).0 
L360d.O 
1380il.U 
Ai~E/\,\II THHJ BO. () EPh)!)!3 COI'HOUR - .853 SQUARE MILES 
Figure 3~5. 2000 Ft AW Noise Footprint Data (Continued) 
q48 
AL T I P)DE 
( FE':n 
35.0 
80.2 
136.7 
193.1 
249.f) 
306.1 
362.6 
419.0 
475. ~) 
532.0 
58(\.5 
645.0 
701.
'
-+ 
757.9 
814.'-1-
1370.9 
927.3 
983. F3 
1040.3 
1096. fi 
Ij:)3.~) 
1209.7 
126,.2 
132 '.7 
13T?2 
14Y).n 
1'+Y2.1 
1~)1..l-8.h 
1()05.1 
16 ,1. i) 
171i:1.() 
171'-+.~) 
unl.D 
1B',7.5 
19 L1-3.9 
2()'.i:.Lj. 
2056.Y 
21 i3.'+ 
2169.') 
2 ' '1'1.3 
2 '71. 5 
2516.7 
23h1.9 
2LfU7.1 
2l+(..);.~. ,? 
2 1+7'\.1\ 
~:l+q 7. If 
EU-V A T I 01\1 M~GLE 
(DEGf~i::'-' ::;) 
2.06 
4. II- I 
7.09 
9.47 
11 .61+ 
13.64 
15.49 
17.2!S 
18.:3 \ 
20.49 
2;:).03 
23.53 
24.9h 
26.35 
27.70 
29.Dl 
30 •. 3U 
31. ::){) 
3~. 0 I 
3 /+. lU 
3~).(33 
37. 2!~ 
3B.7U 
40.11:) 
41.52 
'-+3.01 
!+'~ • 'i'~) 
i+5.Y() 
1..\,7 • L~ () 
4').9,,1 
~)[).')1 
')2. () 7 
';3.7() 
~j',. 4=~ 
")7.1 /+ 
~)q.()() 
hl).~37 
t12. RU 
t)L+.9f1 
() 7.1 n 
6').1 q 
71.':,7 
7!+.O,: 
7f).7:3 
n().2"( 
i~;;.')7 
F~h • (1'1 
APPENDIX A 
29 JAI~ 73 
(;IiJF-~LlhIE:: DIST/\iKE TO 
7').Cl EPI;,jDl3 COI\]T()!JP 
( FE:~T) 
973.7 
lO,,51.1i 
10Qn.j 
li L,7.i) 
121;!.j 
12hl.1. 
13lW.3 
L5'-l· fl. C) 
1390.') 
1!+2:3.Q 
]L+~)/+.7 
1481.1 
1:)06. Y 
1~i30.:S 
1~',1.Lt 
1':>70.4 
1 ~)d 7.2 
It'1l2.1. 
Ih()2.1 
\.hCl2.1 
F:i'n. :) 
l'.)>)Cl.,) 
1 :)HO. 7 
1')(") '.') 
1 '),7 • 1 
1 ')39. j 
1'>21 • (J 
1 :) f), , • 7 
1473.1 
lL-f ; :') • H 
141h.O 
13d ).2 
131.1-2. :) 
13lJ I.d 
12~'l.d 
12C);).1 
1;4h.7 
lUnh.:::' 
1UI~3.q 
937.(j 
[\1)3. 7 
7/2.1+ 
(-) 7/.4 
:)hd. 1 
42 '. (J 
D I ':; T /\ iJ C t= f'- : ~ ~) H 
T ()I JC i IfY)':!i~ 
(Ft::' T) 
. () 
'+!)". ,) 
::)1.1 I; • "J. 
l/+O,.!j 
190, I. i1 
24(),1.!i 
290,). :) 
3 '+ () , J • () 
:5QO I.i,) 
Lj,' i 0 i) • i) 
4QO i. II 
')40 !. I) 
59U~i.J 
h4C) !. (I 
hYO ;. ,) 
'Ll-ll,'.'1 
7,)1): .') 
Hi+Cl':. ,) 
t3')() :.: I 
q4 (J :.:) 
'1 ,0,:.') 
1 () Lj.·) I. II 
1(Jl1'I.i.i) 
1 : q- u '. i j 
1iYU~.:1 
1;?11-() ;. ,) 
12 ()ij • .J 
1 jl+ () :.!I 
1:-5 (jl)l • I) 
'1 '-t . i) '.: j 
1 i+ (} I) ;.' j 
1 ~)f.j () . , • ' I 
l')(m '.: I 
1 t)q'l J' ; •. ) 
1h<1() i.,) 
17 Lf{).1.i! 
1 7(:~U I.: I 
1~Lf()'.·1 
lW)(L:.,! 
lCict(),'.>J 
1 "1 d Cl '.') 
2U~~');t.;J 
2Ui),j J.! i 
21()·; '0 ) 
21 it (J i. ! 
21-,,).) :.:1 
2113!) '.) 
2.1.)ifCJ ')UiJI\i~l~ JvlILf-:C., 
Figure 345. 2000 Ft AW Noise Footprint Data (Continued) 
·0 
24.0 
·84.1 
14 ' .2 
20'+.3 
204.'1 
324.5 
3R4.0 
4 ' ' .7 
5()4.R 
561+. 9 
f)2"':i.O 
649.0 
65 ) • r) 
'h ,1.0 
6' ,3.4 
6 ,').8 
(, ,r~.2 
950 
APPENDIX A 
12 FER 73 
OIC,TANCE FRO~1J c,IDELINf-=: 
F. Pf\IL f-WrJlr,I.1\ '( TH~?F~SHOLD /\LTIrtJIJE DISTANCE 
( FPI\I!)!1 ) (N.I'Ij.) ( FT) (FT) 
• () ! 376.2 183i.8 
3. ") , 387.9 2()3'S.8 
1: .43 416.1 253,') .h 
18.3j 435. ') ,30 ». 8 
24. ':'S 4:' 5.3 3S:-S1.8 
30.53 4 1• 8.3 4()3'5.8 
35.90 4"8.3 453 ':,.8 
41.31+ 437.2 503:.8 
46.73 418.7 5)3 '';.8 
")2.83 382.'3 6r)3-J.8 
1')0.79 31,,).9 653 ';.8 
71.1Jl 214.1 703').8 
7/.06 149.1 723',.8 
79.0 :-S 127.1 7283.8 
81. 1+" 9·1.6 73 ) : •• R 
82.1')0 86.2 735').8 
83.9f1 70.3 7373.8 
85.73 49.4 739-5.8 
AREA WITHIN 95.0 EPNOR CONTOUR - .205 SQUARE MILES 
Figure 346. 3000 Ft OTW Noise Footprint Data 
APPENDIX A 
on\! 30!)!) FT BASELH~EA./C 4 (-6) ENGS 12 FEt3 73 
ALTITIJOE ELEVATION A.I\IG LI:: SIDELINE DISTA.NCE TO DIS T MKE FPOM 
I~RAKE I~EU=:ASE (FUT) 
.0 
24.0 
84.1 
14 l j .2 
204.3 
264.4 
324.5 
384.6 
4!J '; .7 
504.8 
564.9 
625.0 
685.1 
745.2 
805.2 
865.3 
925.4 
985. ~) 
1045.6 
11.05.7 
1 1 29.7 
11.35.8 
1141.8 
1!47.8 
1'53.8 
1!59.8 
1165.8 
1 ',7l .8 
1\,77.8 
1183.G 
(DEGRE!~S ) 90.n 
• O~) 
2.19 
7.14 
11 .52 
15. '54 
19.31 
2:) .82 
26.20 
29.47 
32.68 
35. 8~) 
38.92 
41.8') 
4!! .80 
47.90 
51. 02 
5:).08 
59.62 
64.59 
70.71 
73.80 
74.65 
75. 1j4 
76.49 
1'1.52 
78.h2 
79.85 
81.23 
82. E37 
84.9'1 
EPNDFI CONTOlm 
(FE!' Tl 
609.1 
1')29.1 
672.0 
707.6 
73'+.9 
754.5 
111.'+ 
781.5 
787.0 
781. 0 
781.8 
774.2 
764.2 
750.4 
727.6 
70 r).4 
64().2 
577.9 
496.7 
385.9 
328.4 
31 1 .9 
294.7 
276.0 
25') .'+ 
23,;.5 
2()8.9 
H30.9 
147.5 
103.9 
(FE! Tl 
183j.8 
203,~.8 
253;.8 
,303:'.8 
35-"5' .8 
403~.8 
453).8 
503;.8 
5')3') .8 
603.;.8 
653'j.8 
703'1.8 
753",.8 
803) • t3 
853;.8 
903).8 
9~)3).8 
10:3).8 
1()~)3'.8 
1 L03,.t3 
112.3',.8 
1!283.d 
113', ).8 
1138j.l) 
1143:5.8 
11483.G 
1 i 53, • E3 
1 ! 583. ,c) 
1163 ).8 
11683. :'3 
A.REA 'NITHIN 90.0 EPI\JOR CONT()l.lf~ - .5)9 S~UARE MILES 
Figure 346. 3000 Ft OTW Noise Footprint Data (Continued) 
951 
ALTIflJDE 
(FE:, Tl 
.0 
24.0 
84.1 
14': .2 
204.3 
264.4 
324.') 
384.6 
4 1' I, • 7 
504.8 
564.9 
625.0 
68').1 
71+5.2 
805.2 
865.3 
925.4 
985. "") 
1045.6 
li05.7 
1165.8 
12?5.9 
1286.0 
1346.1 
1406.2 
146,.3 
1526.4 
1586.5 
164C).5 
1706.6 
176 ).7 
1826.8 
18.p ,6.9 
1 91; .0 
1935.0 
1959.0 
1983.1 
1989.1 
19"5.1 
20fJ1.1 
20f)7.1 
2013.1 
2019.1 
202').1 
2031.1 
2037.1 
2043.2 
2045.6 
OTIA/ 30n' FT F3ASELII\IE AIC 4 (-6) ENGS 
ELf::VATION M,IGLE 
(OEGRF"S) 
• 0 {I 
1.43 
4.73 
7.1')7 
10.38 
12.84 
15.18 
17.37 
19.51 
21.56 
23.52 
25.43 
27.29 
29.10 
30.8'; 
32.63 
34 • L~ 0 
36.10 
37.73 
39.45 
41.14 
42.94 
4'1.68 
46.41 
48.15 
50. rn 
52.2) 
54.65 
57.13 
59.86 
62.70 
65,.90 
n9.63 
71.23 
73.05 
75. O~j 
7/.2': 
71.84 
78.50 
79.21 
79.95 
80.71 
81.65 
,82.65 
83.79 
8,5.18 
87.2:' 
.8',.74 
SIDELINE DISTANCE TO 
85.0 EPNDlj COI'JT0I1F~ 
(FEn 
935.Y 
960.3 
1017.9 
1071.0 
11/6.0 
l'59.Q 
1195.7 
12'~9. 4 
1254.8 
1271.9 
1297.8 
1314.6 
1328.2 
13'58. n 
1346.1') 
1351.6 
1351.6 
1351.6 
1351.6 
134'1.0 
13:'5 1+. 7 
1317.6 
1300.7 
1281.5 
1259.6 
123().1 
1 1 83.1 
1 '125.4 
1064.1 
9 Q 1.1 
912.1 
817.2 
70;) .8 
649.'5 
590.1) 
523.2 
450.1 
428. ,'3 
406.1 
381.6 
35').7 
327.4 
296.6 
261.4 
2"1.3 
171.9 
9 j.4 
45.1 
APPENDIX A 
12 FEI3 73 
DISTANCE Ff-Wrv1 
RRAKE P~u:- ASr::-
(FE,-n 
lijj '). ,,) 
203\.8 
253').8 
30~j.8 
35.3') .8 
403~.8 
453"5.8 
503,').8 
5)3 'j.8 
6'03') .8 
6535.8 
7035.8 
753'j.8 
803~).8 
853'>.8 
903-).8 
953j.8 
101:3:>.8 
1053-\.8 
11.03:5.8 
1 1 53,',.8 
12(3 7).8 
1253/,.8 
130j 'i.8 
1353 ';.8 
1403 'i.8 
14533.8 
1503,';.8 
15',3).8 
1603'\.8 
1653:.8 
1703i.8 
1753').8 
1 7 l3:;. 8 
1793 ';.8 
1813).,8 
183'i'.8 
183!L'S.M 
1843-;.8 
184,'~3. 8 
1853 7,.8 
185(\3.t~ 
1863 '>. ~5 
186(~3. 8 
1873",.8 
18713.B 
18 ',3~).8 
18',53.8 
ARE/\ l"./InHN 85.0 EPNDI-3 CONTOlJt~- 1.52' S()UAF~E rv1ILES 
952 Figure 346. 3000 Ft OTW NOise Footprint Data (Continued) 
APPENDIX A 
AL T I TUDE 
(FEFT) 
.0 
60.1 
120.2 
180.3 
24-0.4-
300.5 
360.6 
4-20.7 
4-80.7 
54-0.8 
600.9 
661.0 
721.1 
781.2 
901.4-
1021.6 
114-1.8 
1262.0 
1382.1 
1502.3 
162:2.5 
174-2.7 
1862.9 
1983.1 
2103.3 
2223.4-
234-3.6 
24-63.8 
2523.9 
2584-.0 
264'+ .1 
2704-.2 
2764.3 
2824.4-
2884.5 
2944-.6 
3004-.6 
3064-.7 
3124.8 
3184.9 
3209.0 
3233.0 
3257.0 
3263.0 
3269.1 
3275.1 
3281.1 
3287.1 
3293.1 
3299.1 
3305.1 
3311.1 
3317.1 
3323.1 
3329.1 
3335.2 
3341.2 
3347.2 
3353.2 
OTW 3000 FT BASELINE. AIC 4- (-6) ENGS 
ELEVATION ANGLE SIDELINE DISTANCE TO 
(DEGREF.S) 80.0 EPNDB CONTOUR 
.00 
2.36 
4-.51 
6.4-8 
8.32 
10.02 
11.114 
13.19 
14-.64-
16.04-
17.4-0 
18.70 
19.97 
21.20 
23.56 
25.83· 
28.08 
30.23 
32.32 
34.4-4-
36.52 
38.50 
4-0.4-3 
4-2.4-5 
4-4-.54-
4-6.69 
4-8.80 
51.24-
52.72 
54-.15 
55.61 
57.11 
58.75 
60.4-0 
62.20 
64-.11 
6fJ .14-
68.33 
70.72 
73.4-6 
74.67 
76.01 
77.4-6 
77.84-
78.31 
78.68 
79.15 
79.60 
80.06 
80.53 
81.08 
81.58 
82.17 
82.81 
83.51 
84.30 
85.20 
86.32 
88.01 
(FEF.:Tl 
1383.9 
14-57.5 
1524-.7 
1587.8 
164- Lf .4-
1701).7 
1750.3 
1794-.9 
184-0.4-
18130.8 
1918.1 
1952.8 
1984.9 
2014.5 
2067.4 
2110.2 
214-0.0 
2165.8 
2184-.8 
2191.1 
2191.1 
2191.1 
2186.4-
2168.2 
2137.2 
20<;)6.6 
2051.8 
1978.5 
1921.7 
1867.4-
1810.2 
174-9.0 
1677 .9 
1604-.8 
1521.3 
14-29.6 
1329.1 
1217.9 
1093.2 
946.2 
879.8 
806.1 
724.9 
703.3 
676.9 
655.9 
629.5 
603.4 
577 .3 
550.8 
519.0 
490.2 
456.3 
419.4-
379.0 
333.4 
280.8 
215.4 
117.0 
12 FEB 73 
DISTANCE FROM 
BRAKE RELEASE 
(FEET) 
1833.8 
233'3.8 
2833.8 
3333.8 
3833.8 
4333.8 
4-833.8 
5333.8 
5833.8 
6333.8 
6833.8 
7333.8 
7833.8 
13333.8 
9333.8 
10333.8 
11333.8 
12333.8 
13333.8 
14-333.8 
15333.8 
1633."3.8 
17333.8 
18333.8 
19333.8 
20333.8 
21333.8 
223'33.8 
22833.8 
23333.8 
23833.8 
24-333.8 
24833.8 
25333.8 
25833.8 
26333.8 
26833.8 
27333.8 
27833.8 
28333.8 
28533.8 
28733.8 
28933.8 
28983 .• 8 
29033.8 
29083.8 
29133.8 
29183.8 
29233.8 
29283.8 
29333.8 
29383.8 
294-33.8 
29483.8 
29533.8 
29583.8 
29633.8 
29683.8 
29733.8 
AREA WITHIN 80.0 EPNDB CONTOUR = 3.877 ~QUARE MILES 
Figure 346. 3000 Ft OTW NOise Footprint Data (Continued) 
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APPENDIX A 
Ohl 30fJ I1 FT BASELINE AIC 4 (-6) ~NGS 12 FEB 73 
AL TITUDE ELEVATION ANGLE SIDELINE DISTANCE TO LJ 1ST ANCt. !-'ROM ( FEET) (DEGREr::s) 75.0 EPNDB CONTOUR BRAKE REL[ASE 
(FEET) (F'F'ET 
.0 .oc) [925-;6 833.1:1 
60.1 1.71 2010.3 2333.8 
180.3 4.76 2166.5 3333.8 
300.5 7.42 2307.7 4333.8 
420.7 9.81 2432.5 5333.8 
540.8 11.98 2548.6·· 6333.8 
661.0 13.98 2654.4 7333.8 
781.2 15.87 2748.7 8333.8 
901.4 17.62 2838.8 9333.8 
1021.6 19.28 2920.7 10333.8 
1141.8 20.87 2995.4 11333.8 
1262.0 22.39 3063.1 12333.8 
1502.3 25.30 3178.9 14333.8 
1742.7 28.09 3265.0 16333.8 
1983.1 30.75 33.33.0 18333.8 
2223.4 33.3:0 3381.2 20333.8 
2463.8 35.813 3406.1 22333.8 
2704.2 38.45 3406.1 24333.8 
2944.6 40.85 3406.1 26333.8 
3184.9 43.35 3j74-.2 28333.8 
3425.3 45.95 3313.8 30333.8 
36,,5.7 48.60 3232.2 32333.8 
390f:>.0 51.59 3096.9 34333.8 
4146.4 50) .13 28f39.7 36333.8 
426 >.f:> 56.97 2773.9 37333.8 
4-3~f:>.f\ 58.93 264-3.7 38333.8 
4507.0 61.00 2498.4 39333.8 
4627.2 63.27 23."31.1 40333.8 
47[17.3 65.72 214-2.5 4-1333.8 
4-%7.'5 68.40 1928.0 4-2333.8' 
4927.6 69.85 1808.9 4-2833.8 
49~7.7 71.4-6 1673.6 4-3333.8 
,)04-7.~ 73.16 1528.6 43833.8 
Cil()7.9 75.10 1359.5 44333.8 
,)10R.O 1"1.29 1166.5 44-833.8 
52'~.1 79.91 931.3 45333.8 
5234-.1 80.18 906.2 45383.8 
5240.1 80.51 876.2 45433.8 
5241).1 80.8LJ. 846.5 45483.8 
,)2',? .1 81.17 816.7 45533.8 
,)2',R .1 81.50 786.8' 45583.8 
52f:>LJ..l 81.81l 752.0 45633.8 
')270.1 82.25 717.4 45683.8 
5270.2 82.63 682.8 45733.8 
,)2R.:.2 83.02 647.6 45783.8 
52Ri.2 83.46 607.2 45833.8 
529LJ..2 '13.95 562.0 4-5883.8 
')30'1.2 8LJ..44 516.8 45933.8 
')306.2 8'").00 4-65.0 4-5983.8 
5312.:.:> R,).63 LJ.06.3 4-6033.8 
5318.2 8f:>.37 337.6 46083.8 
5324.2 IH.31 250.8 4-6133.8 
53 iO.2 ~ ). Pi 107.7 4-6183.8 
AREA "IITHHl 7'>.0 EPNDB CONTOUR = 9.276 SQUARE MILES 
Figure 346. 3000 Ft OTW Noise Footprint Data (Continued) 
AL T I fI JDE 
( FE1~n 
35.0 
52.8 
70.5 
8P, .3 
106.0 
123.8 
141.5 
159.3 
1 Fl. 0 
194.B 
212.5 
230.3 
248.1 
265.8 
283.6 
301.3 
319.1 
Y'\6,.8 
354.6 
359.0 
363.~ 
OTW 3000 PT 8ASELIN~ AIC 4 (-6) ENGS 
Eli::::" A T I nl\! I\I\IGLF" 
(OEGRF"-S) 
8.47 
12. 4,~ 
.1!').20 
19.76 
23.17 
26.49 
29.67 
32.67 
35.63 
38.6 ! 
41.68 
'+ ;.118 
47.67 
50.92 
54.93 
59.34 
64.30 
70.21 
78.5' ) 
81.82 
,'1;.03 
SIDF"LINE DISTI\NCE TO 
9~.0 F"Pf\IDI~ CONTOtm 
( FEI' T ) 
235.0 
238.4 
24') • 7 
245.8 
247.8 
248.4 
248.'+ 
248.'+ 
247.0 
243.5 
238.7 
232.9 
2,)6.0 
215.9 
19':.1 
178.6 
153.0 
121.2 
71.9 
51.0 
12.5 
APPEl'iJDIX A 
12 FEl1 73 
D I C; T MKE i=ROM 
TOt JCHOO\~IN 
( FE,'T) 
.0 
2n I. n 
40':. n 
60 "'. () 
80', • () 
10: l.r) 
12 n i. n 
1401.() 
160'). I) 
180']. :) 
20 I ). i) 
2 ) 0 11. () 
240 :. D 
26(H. ') 
280 ';. I) 
3(),i 'of) 
320 l.O 
34(H • () 
360 ). i) 
,'3650 • ,! 
37 (): 1. II 
ARE 1\ \~I I T H I N 9 5 • 0 E P 1\1 D fj CON f ell)f) - .057 SQUI\RE ~ILEc; 
Figure 346. 3000 Ft OTW Noise Footprint Data (Continued) 
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APPENDIX A 
/\LT I TIJDE 
(FE' n 
,')5.0 
5~.R 
70. ::i 
8 :.3 
106.fJ 
1~3.8 
141.5 
1 ~)9 • 3 
17 i • 0 
1 q/+. R 
21'~. :) 
230.3 
248.1 
265.F3 
283. () 
301. -) 
319.1 
3:o.E~ 
:i5Lj· .1") 
372.3 
390.1 
407.H 
425.6 
4 '3 •. i 
461. I 
4 7i~. 9 
'+96.1.) 
514. II 
"")32.1 
~)'+9.\.l 
567.r) 
")8').4 
603.1 
f)2Cl.9 
')38. t) 
nTW 30) I FT .nASELIN~ Ale 4 (-~) ENGS 
E!J:II A T 101\1 AilGLE 
(DEGPF~' S) 
5.? 
7 • "/1+ 
lO.1() 
12.37 
14.5 .' 
1 f). J ' 
1n.70 
20.7f) 
'2 .64 
2'+ • ')q 
26.39 
2(3. ?3 
30.!),) 
:31. • 7' 
3 ; .I+~i 
3,).07 
36.71 
38.41 
40.1~ 
41.tH 
4 3 .'.~ q 
4").1.7 
46. tV, 
413 • ~)2 
1.-)f).2b 
"-)2. 1+"). 
Sq·. 7L~ 
"i 7 • 1 L'f 
')9. hq 
62.41 
h'').38 
68. 'J:~ 
72. ')4 
7 '.4.2 
i16. 1 9 
SIrJ)~~Lrl\l~ I)ISTA,JCf:- TO 
tJo .' \ EI)l\jf)r~ (OI\ITI)1 n 
(Ff~ T) 
,3!-3 .• 1 
,3 Q ').7 
'+ 02. I:) 
I.J.OH .6 
'-1-13. 7 
41)3.1 
421.0 
'+2·~ ..... ) 
1.J26.8 
'+2>~.4 
'+29. () 
,+ 29 •. :, 
'+29 •. ) 
429.? 
'+2(.). '2 
42~3. 0 
1j.,2'1.<) 
!1-21). q 
il- 1 () • Lf 
41! .3 
'+ f) ':) •. ) 
=39 '. 1 
39?1 
3[1..5. ) 
,~3ht3 • 1 
Y:i1.2 
31' .2 
2>H .4 
2()() • 1 
~ ·'i.6 
H~g .} 
1 j,9 ot'J 
,+ 2. ') 
Figure 346. 3000 Ft OTW Noise Footprint Data (Continued) 
1.2 FF.: H 7 j 
I)J (~T VK I':: ~I) ()~~ 
TOIICI-i'V-'l\r./~·1 
( ,: I~ T) 
.n 
21\ '.': 
LL r) '.; 1 
f) 0 . J • ; ) 
d () \.' I 
1 n .• ': 
12fl 
14 n 1.t1 
1hO :.j 
leU '.i) 
2 (),. .') 
2 . f) . II 
· , 
2'+f).f) 
2tJI).') 
28()'I.,) 
30 \ ' .. ) 
32rJ ' • 'J 
)q n ' . ) 
3()f) 
• 
) 
3i:3n .• ; j 
4n I I' 
• ' I 
420 : • II 
'+" f). , • : J 
l.J60·,.tl 
!H3n I' 
Ie) () • 
'i2 n :! 
1-) L[ I) ! 
')6r) .• 
rj '5 (). .; j 
6 () : 
()2() '. 'j 
')q·O '. ; 
fJ f) .) 
hfHl '.1) 
APPENDIX A 
ALTITUDE 
( FEI--:n 
35.0 
70.5 
106.0 
141.5 
17 I. 0 
212.5 
248.1 
283.6 
319.1 
354.6 
390.1 
425.6 
461.1 
496.6 
532.1 
567.6 
603.1 
638.6 
674.2 
709.7 
745.2 
780.7 
816.2 
851.7 
8r17.2 
922.7 
958.2 
993.7 
1011.5 
1029.2 
1047.0 
1064.7 
1082.5 
1100.3 
1118.0 
OT\~1 30!)1) FT RASELINE AIC 4 (-6) ENGS 
ELEVATION ANGLE 
(DEGRE<S) 
3.2R 
6.3:;' 
9.18 
1 '! .83 
14.32 
16.73 
19.0:) 
21.2" 
23. =-,)9 
25.f17 
27.60 
29.70 
31. 71 
3 -').64 
35.6',) 
37.61 
39.56 
41.50 
43.45 
45.3j 
47.19 
49.04 
51.24 
53.6() 
56.46 
59.26 
62.21 
65.58 
67.43 
69.42 
71.61 
74.06 
76.94 
80.62 
87.48 
SIDELINE DISTANCE TO 
85.0 EPNDR CONTOUR 
(FEi--r> 
610.0 
635.3 
656.3 
675.6 
693.6 
707.3 
720.5 
730.5 
737.9 
737.9 
746.3 
746.3 
746.3 
746.3 
741. 7 
736.8 
730.2 
721.8 
711.8 
701.7 
690.5 
671.7 
65:>.4 
626.5 
58rl.l 
548.9 
505.2 
451.3 
420.5 
386.6 
3-48.1 
304.1 
251.2 
181.8 
49.4 
12 FE[~ 73 
o I ST M~CE FROM 
TOUCHDOINN 
(FU::T) 
.0 
400.0 
soo.o 
1200.0 
160(l.0 
20 CJ().O 
2400.0 
280U.O 
320U.O 
3600.0 
40(J!).0 
4'1 0 f) • 0 
480().0 
520().0 
560().0 
601)f!.0 
640 1).0 
6800.0 
720').0 
760r).n 
8011().O 
840l). n 
8 1101).0 
920().O 
96E)U.O 
10:)( I J. 0 
104()f).O 
1080:).0 
11 Oll!). 0 
1 1,200.0 
1140U.O 
1160fl.0 
l.l800.0 
120WJ .0 
12200.0 
AREA WITHIN 85.0 EPNDB CONTOUR = .560 SQUARE MILES 
Figure 346. 3000 Ft OTW Noise Footprint Data (Continued) 
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ALTITUOE ( FEI-n 
35.0 
70.5 
106.0 
141..5 
185.9 
230.3 
274.7 
319.1 
363.5 
407.8 
452.2 
496.G 
541.0 
58").4 
629.8 
674.2 
718.5 
762.9 
807.3 
851.7 
996.1 
940.5 
984.9 
1029.2 
1073.6 
1.' '8.0 
1162.4 
1206.8 
1251.2 
1295.6 
13'>9.() 
1384.3 
1428.7 
1473.1 
1517.5 
1561.9 
1597.4 
1632.9 
16')8.4 
1703.9 
1739.4 
1774.9 
1810.4 
1845.9 
1863.7 
18'\1.4 
189'J.2 
1917.0 
AREA 
OflA/ 30~)') FT F~ASF:LI~\IF /\/C 4 (-6) ENGS 
EL~VATION ANGLE ~IDELINE DISTANCE TO 
(OEGRF~r:S) ~ [). i) EPNDl3 CONTOUf~ 
( F=E'--n 
2.15 93.:';.4 
4.18 965.3 
6.'08 9)4.6 
7.86 1()24.6 
9.97 1058.0 
11.96 10t37.7 
13.81 11! 7.2 
15.64 1140.2 
17.3:; 1165.0 
18.9') U85.0 
20.61 1202.8 
2:_) .18 1218.4 
23.71 12,)1.9 
25.21 1243.5 
26. ()8 1253.4 
28.12 1261.4 
29.5') 1267.8 
30.95 1272.5 
32.39 1272.5 
33.80 1272.5 
35.16 1272.:5 
36.47 1272.5 
37.74 1272.5 
39.09 1267.1 
40.43 1260.5 
41.76 1252.4 
43.09 1242.9 
4 'f.53 12;:6.7 
45.92 1212.0 
47.29 1 1 96.2 
48.6() 11.78.9 
50.04 1'60.0 
51.77 1'.25. :) 
53.69 1082.7 
5'). '59 1039.6 
57.~)I) 9")3.2 
59.2::5 950.7 
61.09 -901.9 
62.93 852.8 
64.85 80t) .1 
67.02 737.7 
69.39 6f) 7.7 
71.87 593.1 
74.91 497.9 
76.59 4L~l~.L~ 
78.57 380.6 
80.95 302.5 
84.24 193.7 
APPENDIX A 
12 FEB 73 
OISTM~CE FROM 
TOUCHOOV1/N 
(FUT) 
• C 
'+OU.O 
801].0 
120fl.() 
170f!.0 
2?0').(J 
27011.0 
320il.0 
370!l.O 
420'1.[) 
470 11.0 
520 1).0 
5700.0 
620'1.0 
670').0 
720':.'1 
7iOI.C) 
820fJ.f) 
87(1).0 
920').() 
9700.0 
102 1)1).0 
1070r).0 
1120f}.0 
1170'1.0 
12:)0().0 
1270'1.0 
13201).0 
13701).0 
142011.0 
14700.0 
15'20'1.0 
15701J.O 
1620().f) 
1670 1).0 
1720 1.1.0 
17601).0 
180')(1.0 
1840l).O 
18nou.0 
19201).0 
19601).0 
201)!I').O 
204(1).0 
2060lJ.0 
2080().0 
2100U.0 
21201).0 
INITHIN 80.0 EPNDB CONTOlJF~ - 1.6()0 SQUARE - MILES 
Figure 346. 3000 Ft OTW Noise Footprint Data (Continued) 
APPENDIX A 
ilL TITIJDE 
(FE':-T) 
3').0 
79.4 
123.1l 
11)8.2 
212.5 
256.9 
301.3 
345.7 
390.1 
434.5 
478.9 
523.2 
567.6 
612.0 
656.4 
700.8 
745.2 
789.6 
835.9 
871l.3 
922.7 
967.1 
105'5.9 
114'+.6 
1233.4 
1322.2 
1411.0 
1499.7 
15813.5 
1677.3 
1766.0 
1854.8 
191+3.6 
2032.4 
2076.7 
2121.1 
2165.5 
2209.9 
2251t.3 
2298.7 
2343.1 
2387.4 
2431.8 
2476.2 
2520.6 
2565.0 
2609.4 
2653.8 
2698.1 
2742.5 
2786.9 
2831.3 
2875.7 
2920.1 
2964.5 
3000.0 
3035.5 
3071.0 
3106.5 
3142.0 
3159.7 
OTW 30n,) F,T BIISELINE AIC 4 (-6) ENGS 
ELEVATION AI\)GlE SIDELINE DISTANCE TO 
(DEGRI'TS) 75.0 EPNDB CONTOU'~ 
1.46 
3.20 
4.82 
6.34 
7.77 
9.13 
10.42 
11.67 
12.86 
14.01 
15.13 
16.21 
17.26 
18.29 
19.29 
20.26 
21.22 
22.16 
23.08 
23.99 
24.93 
25.77 
27.52 
29.29 
30.93 
32.61 
34.24 
35.89 
37.47 
38.98 
LfO.52 
42.14 
43.76 
45.48 
46.32 
47.14 
47.97 
48.86 
49.66 
50.67 
51.71 
52.78 
53.95 
55.10 
56.26 
57.46 
58.77 
60.07 
61.40 
62.87 
64.34 
65.95 
67.67 
69.42 
71.46 
73.15 
75.11 
77 .25 
79.94 
83.48 
86.45 
(FEfTl 
1369.6 
1420.8 
1469.1 
1514.7 
15';8.3 
1598.5 
1638.5 
1673.4 
1709.0 
1741.2 
1171.5 
1800.1 
1827.0 
1852.3 
1876.1 
1898.4 
1919.3 
1938.9 
1957.1 
1974.1 
1985.3 
20n3.5 
2026.8 
2040.6 
2058.7 
2061',.6 
2073.0 
2073.0 
2073.0 
2073.0 
2066.6 
2050.1 
2029.8 
1998.6 
1983.6 
1968.3 
1952.3 
1930.6 
1914.9 
1883.6 
1849.7 
1813.6 
1770.4 
1727.8 
1683.6 
16'36.9 
1582.5 
1528.1 
1471.2 
1405.8 
1339.3 
1263.9 
1181.7 
1096'.6 ' 
994.7 
909.2 
807.5 
695.5 
551.4 
359.2 
196.3 
12 FEB 73 
DISTANCE FROM 
TOUCHDOWN 
( FEETl 
.0 
50r).0 
10(HI.O 
150fl.n 
20no.0 
2500.0 
3000.0 
3500.0 
4000.0 
4500.0 
5000.0 
5500.0 
6000.0 
6500.0 
700n.O 
7500.0 
8000.0 
8500.0 
90'no.0 
9500.0 
10000.0 
10500.0 
11500.0 
12500.0 
13500.0 
14500.0 
15500.0 
16500.0 
17500.0 
18500.0 
19500.0 
20500.0 
21500.0 
22500.0 
230,00.0 
23500.0 
24000.0 
24500.0 
25000.0 
25500.0 
26000.0 
26500.0 
27000.0 
27500.0 
28000.0 
28500.0 
29000.0 
29500.0 
30000.0 
30500.0 
31000.0 
31500.0 
32000.0 
32500,.0 
3301)0.0 
33':t-00.0 
33800.0 
34200.0 
34600.0 
35000.0 
35200.0 
A~EA WITHIN 75~0 EPNDB CONTOUR = 4.434 SQUARE MILES 
Figure 346. 3000 Ft OTW Noise Footprint Data (Continued) 
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APPENDIX A 
OTJI)/1f3F 3011 Ff 2(-6) E'~G A/~ 15 FEd lj 
AL T1 PJUE 
(t=E Tl 
.I.l 
39. '> 
137. ::i 
235.7 
3 ) '.-) 
432.1 
:::>-'50.2 
62t3. 1+ 
638.3 
64e.1 
fl51.Y 
o ,7. l 
b71.5 
oBl. 5 
ALflrUlJE 
( FE-.T) 
.0 
3Y • .5 
137.5 
235.7 
3) .l. 9 
4j2.1 
5jO.2 
628.4 
126. ) 
l~~:~ 
1021.2 
106).5 
lOY J.e 
1UJY.6 
l' ',9.4 
1129.2 
1:39.1 
1148.9 
1158.7 
1.168.5 
1}7e.3 
1 Ld.l.2 
1!913.0 
1207.8 
EL:'::' VAT 10i\j !\' !GlE 
(!)EG~i::' S) 
.0 ) 
1+. 5 ~ 
1'+. (n 
:2 L~ • ~ 1 
3;.17 
(P.5 ) 
:)~. 91 
6.:3.41 
70.')3 
72.3Y 
75. b!-+ 
79.U~.) 
''.~4.U;~ 
EU::: V /.\ T IOi\j t\, ,IGLE 
(lJE.Gr~i':' ~;) 
• 0 I 
2 • f~/+ 
9.27 
1t5.02 
20.4, 
2t5.60 
30.46 
3t5.43 
40.5;,) 
45.86 
51.6Y 
58.9' I 
62.5Y 
('J ,.30 
67 • .51 
6d.:>O 
69.(.)7 
7"). ";JD 
72.2 ' 
73. 6L~ 
7::).20 
76.Y3 
78.Y1 
81.31 
134.72 
S I UE1_ I I~f:: J.l '; flUCE. r) 
9'J.0 EPiJ!J13 cun ,J H 
(FE:.T) 
41'31) • , .. ~ 
':;2Il.1 
"j c~ L~. ~, 
510.Q 
l.~7:3 • c) 
4fJ :.9 
2l+l~. 7 
2.''").7 
1 Y ) ~ r') 
It)i-~. ~) 
12'-). j 
IU. d 
Ib.l 
SIUE.Ll~l:::' UhrA,'.JCE TU 
YU.J t:~)f\jUt3 CO"J f )~J,'~ 
(FE T) 
765.L~ 
792 •• ~ 
B42.0 
871.2 
d95. ) 
I;JO 1. b 
c~o 1. b 
,d,j.L~ 
(bU.Y 
:30 I. h 
129.3 
b1L~. 1 
::) IlJ. 1 
Lj·'32. ';) 
L~62 .) 
4'!1.0 
418.6 
394.5 
.5bd. ) 
j4lJ.j 
jU9. :) 
273.d 
2j 1.1 
11:$3. J 
1 '.1 
AKE/\ i/lI ITHII\j YO.;J EPI~lJt3 COi'HUJ:-< ::: 
F.igJll'e 347. 3000 Ft OTW/IBF Noise Footprint Data 
;) 1 '; r I\,KE FI~\.L>'1 
U U\'<:i::. ~;~L' 1\:;': 
(FE Tl 
1dlJi. ~ 
~2(J J1.~1 
2')1) 1.'~ 
jU '1."3 
j:>1} 1. ,') 
4!l11.3 
4'J1) 1. B 
:>ll ,1. d 
::>U ,1.8 
')1 U ! • d 
:> 1 ) I, • :i 
:)2lJ1.'1 
':>2 )1.,') 
:)2/1 • • ~ 
J 1 (;r I~\ Kc.. r:<J.,tj 
!) ~M\E.~' _L' :b,:, . 
(Fri. f) 
1'3lH .l 
2()~1.i~ 
~ ') [) 1. j 
'SO i1.,$ 
j~U 1.:1 
40 11.'3 
'~') 0 1. ~ 
~)() '1. ~ 
::')dJl.d 
bO 11.s 
r)~)Ul.d 
IU J.l.ij 
12U 1.:~ 
14Ul. d 
ll+~ 1 .'.~ 
'/51) 1. d 
r) ,1. d 
7b01.i1 
7o':>1.d 
UU 1. d 
7/51.fJ 
IUUl.' 
1t:!':>l.J 
IY01.':1 
19~ 1. d 
AI_ T ITUDE 
{ FE:n 
~ 0 
98.2 
196. q. 
294.6 
392.8 
Lt 91.0 
:"89.2 
687.4 
785.6 
8;3.7 
9tH .Y 
108).1 
1178.3 
1276.5 
1371h 1 
1472.9 
1571.1 
16' )9.3 
1767.5 
1865.7 
1905.U 
19'+'1 ~2 
1954.1 
lY63.9 
1'::l7j.l 
1983.5 
19' ;3. ,j 
20 )j.2 
2013.0 
20;2'.8 
203:2.6 
20 q.;:~ • i~ 
2052.3 
206:2.1 
2071.9 
2081.7 
APPENDIX A 
OTwl ItW 30:J U FT 2 (-6) EI\JG AI P IS FFH 73 
ELi::,VATION AI~GLE 
( DEGRG.S) 
.0'.1 
4.52 
8.413 
12.06 
15.40 
18.53 
21.50 
24. L~ 1 
27.29 
30.13 
32.82 
35.63 
38.46 
41. ,+ I' 
47.62 
51.()4 
5 ). 1 ~j 
59.67 
64.96 
67.31 
70,.10 
70.82 
71.56 
72.31 
73 .. 21 
73.96 
74.91 
7b.85 
76.8', 
78.01 
79.25 
80.64 
82.29 
SLt.39 
8:..12 
SIDELINE DISTANCE TO 
H5.0 EPf\JDL-3 CO,HOUR 
( FE':T) 
1152.8 
1243.0 
1317.0 
1378.5 
1426.!::l 
1461.1·.9 
1496.0 
15;4. !i 
152;,~. 7 
152::.7 
152:>..7 
1507.() 
1483.d 
1416.2 
l'-~02.6 
134',·.0 
1210.7 
1162.(> 
1034.3 
871.U 
'196.8 
703.9 
679.13 
6!::l~,). 1 
629.1 
598.1 
573.1 
::i40. q. 
::>07.1 
471.8 
432.0 
jtLi.1 
3.58.5 
219.3 
203.1:3 
68.!::l 
DISTANCE FROM 
IJI={AKE 1~[U:'ASi: 
( FE::~ n 
1801.8 
2301.8 
2S01.8 
j301.8 
3801.8 
4301.8 
4801.8 
5301.8 
::>801.3 
6301.8 
6801.3 
7 jO 1. 8 
7801.8 
8301.:3 
8<>01.'1 
9301.8 
9801.8 
103:]1.8 
10801.8 
11,301.8 
11.::>01.8 
11701.8 
1.[751.8 
11.801.1:3 
U.851.8 
11901.8 
1L951.8 
120 1.1.8 
12051.8 
12101.8 
121::>1.8 
1~~01.8 
122!::l1.8 
12301.8 
123::>1.8 
12401.1:3 
ARE~ ~ITHIN 85.0 EPNDd CONTOUR = 1.132 SQUAHE MILES 
Figure 347. 3000 Ft OTW/IBF Noise Footprint Data (Continued) 
96i 
/\1_ r [ i-UUE 
( FE Tl 
.0 
'.:la. :~ 
1 c)6. 4 
29'+.6 
j92.3 
::>09.2 
IH'').o 
'.nE • ,) 
1 m.j 
L51L~. I 
1~)1L.I .. 
11()!.~ 
1 C);)j.J 
2160.3 
23~6.7 
2::)')3.1 
27q·9.:~ 
:2t14'.6 
29L~5. ;3 
3 () L1-1· • CJ 
3142.;.: 
32L~D. 'i-
3j 8.6 
3. ,LHj.;~ 
jj::5d.2 
3.)6(3.1 
3\71.9 
3-i'd1.1 
3)Y7.t:> 
34LJ 7.3 
APPENDIX A 
aT~/I~F 30)J FT 2(-6) ENG AlP 13 FEB 73 
EI_rI_ vA T I ON t-\JGLE 
( IJEGRt_ :.5) 
.0 I 
3.19 
6.02 
d.59 
1U.9:) 
15.24 
19.1 '. 
2,~ •. 73 
26. '~1 
2Y.5 ) 
32.rJ9 
36.0[+ 
39.46 
43.U1 
46.1<4-
~50.67 
5). ·1 
50. 2L~ 
61. ,-" 
64. q. 
60.15 
72.63 
78.67 
79.45 
80.32 
81.20 
d2. ~. 
83.42 
rJ4.03.;. 
e 7.0,) 
SIDELINE DISTANCE fO 
eo.o EPNO~ CONTOUR 
( FE··T) 
1651.~: 
1762.6 
1861.3 
1940.4 
2030.2 
2163.2 
2 ·:67.0 
2345.9 
2390.6 
24~~·~1 • 9 
2429.5 
24:::9.5 
23135.3 
2.315.7 
2~17.8 
209.~. 0 
H~ /';~. 4 
1763.5 
162:~. 5 
1456.1 
1260.5 
1013.1:3 
6 J 9.3 
623.'-3 
57.301 
521. -, 
461.9 
391.1 
304.7 
179.2 
DISTANCE FROiVl 
dRAKE RELEASE 
(FE:.. Tl 
1801.>3 
2301. 8 
2801. 3 
3jOl. 8 
3801.'3 
4801.", 
t:>801.J 
6801.1 
7i:W 1. d 
8 ;01. J 
9801.13 
101:3:31.8 
1 : 801. ) 
12801.[;3 
13801.J 
14!-101.;3 
15801.8 
16301.8 
161:301.8 
17301.8 
1(801.8 
18301.8 
18 W 1.-3 
18,j51. I:} 
18901.8 
18901.8 
190:)1.8, 
19051.1:3 
19101.8 
19L01.8 
AREA ~ITHIN 1:30.J EPNU~ CONTJU~ - 2.163 S~UAKE MI~ES 
Figure 347. 3000 Ft OTW/IBF Noise Footprint Data (Continued) 
ALTITuDE 
( FE:::T) 
.0 
196.4 
392.8 
tl1:39.2 
7'd5.6 
1'-78.3 
1:;71. 1• 
1 Y63.:) 
2356.7 
2749. i~ 
3142 •. ~ 
35) ).0 
3927.1:3 
4320. :5 
4713.?) 
4(0). 7 
5106.1 
5204.3 
!j2L~3.6 
:;2t3·.?.9 
:;32'.1 
:;3;")1.'+ 
~371.2 
::)j,':.I1.0 
tl690.9 
~)411J.7 
:;410.5 
:;42U.3 
APPENDIX A 
OT'lIl/II:jF 30 i;l Ft 2(-6) D"G AlP 13 FEi::3 73 
EL'::VATION A,IGLE 
( DEGRE~.S) 
.0,1 
1+.51 
'd.25 
1: .• 51 
14. ':-1 
19.53 
2'+.09 
2>3.j.i 
32.4a 
36. ()O 
40.:;,) 
4 '.91 
49.'1·5 
5,. U 1 
:')1.')7 
r) '. i17 
71. ;.5 
74.,31 
75. T5 
7:.3b 
79.2'..J. 
d1. L~6 
a2.09 
<32. j,,2 
133.60 
34.:;0 
dS. :J' 
!-36.9J 
SIDELI~E~ISTANCE TO 
7b.O EPNO~ CO~T)UR 
(FE;:T> 
2:'41. ,~ 
2491.) 
27U/.o 
2W)~. b 
30:; 7.9' 
3 )2,j. 0 
.3:;14.Y 
36L~2. <') 
.3 TUj.J 
37U:). 1 
jb7j.,,) 
j:;i+h.2 
:) ",61. 0 
302:' .J 
2~)·~D.) 
2179.3 
17L~3.b 
146'2. '1 
13 ,1, • d 
l' 'V:). 1 
lO'1.2.L~ 
dlb.2 
74/.2 
6 {r1. () 
b04.~ 
:;2ll.d 
421. 1 
DIST/.\,'-JCE FRO.;J 
.d,~AKE r::L' ./-\ 51::: 
(r-:E- T) 
leiJ!..3 
280 i.') 
3S() 1.:. 
Lj.dUl. '~ 
~ao f.';, 
OJ\) 1.; 
Yd01. " 
1 ,30 i, • <'3 
Ij'rjt11. ') 
1:1dOl.) 
l/dlll.l 
1(}30L. j 
21 iH) 1.l 
2j:~Ol. 
2.~·-i()l \I -) 
26')() 1. 
~.? n:w 1.) 
233CH.) 
2!-3~Ol.j 
2a TU 1. '~ 
28,)01.J 
2910 1,. '~ 
29P)1 • '3 
2Y:Ul.d 
29:~:;1 • J 
2Y3Ul.d 
2Y3:;1.8 
<::'94lJ 1.'>3 
Figure 347. 3000 Ft OTW/IBF Noise Footprint D~ta (Continued) 
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ALTlrUDE 
(FEi Tl 
35.0 
52.'1 
70.'::) 
/3 , • .3 
lUb.Ll 
123.1.) 
14' • '::) 
l~)Y.3 
17/. U 
1 ':oll.! .• ,'~ 
21 :. ':i 
26U.J 
24.'1.1 
2f.>'::). i} 
283.6 
6Ul.6 
61':1.1. 
6 ,(). d 
641.6 
64~).7 
OhllH3F 30'! FT 2(-(') E'\J(J AlP 
EL!:VATIO~'.j !\ JGI_E 
(DEG,~f~ S) 
7.15 
10.71 
14.1'::) 
17 • ~)2 
20.7! 
26.Yu 
27.1!::l 
30.41 
j:i.b8 
37.01 
4U.68 
4.5.HLJ 
41.6/ 
!::l1.2 : 
~) J. 7::; 
oU. l);) 
()I.U I 
7':.:J.1LJ 
7 I • Y2 
d1.~') 
SIIJEL.II\lE ]lC:;TAJCr::: -:-0 
9~.O EP~D~ CO,~T)0~ 
'( FE Tl 
27Y.LJ 
?7Y.U 
279.b 
219. b 
2 IY. () 
279.4 
21b.O 
;~11.!+ 
2i)!::l. 'J 
2~!.). 4 
2,!:)O.;) 
26Y. 1 
2 'j. 6 
216.6 
1()2.8 
1 ') I. ( 
13t).') 
89.6 
73.1 
!:)l.2 
APPENDIX A 
!J I 'J T A"K r. F--R')ril 
fO JCIU )p'J.J 
(FT' f) 
• LJ 
2 () i. ' 
40'i. ) 
bLJ) • 
801. ) 
10 .J 
120 I. ') 
140,1. 1 
16(H • .J 
leo i. i 
2LJ I ;.') 
2~'()'i.,J 
24U I. J 
26[)" • .1 
2'3UI. 'j 
j(J j • ) 
32U i.1 
64UI. ) 
34!::lLJ. !J 
..3~0 ,J. ij 
Figure 347 •. 3000 Ft OTW/IBF Noise Footprint Data (Continued) 
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i\L T I 'JL)t~ 
(r-t_ r) 
3~). 0 
~;2. d 
7U. ') 
d '. j 
1 U ry. J 
12j.>~ 
14 i • ') 
1 ~)9. 5 
1'1 .• IJ 
1 ')4.'~ 
21 '.:) 
,?3tj .J 
21+>~.1 
2l):). >~ 
2.')6. i) 
jUl.'> 
31 ') •. 
,') t). d 
j'JIf.i) 
3 I? ') 
3')U. 1 
'I U l. ,'I 
1+2~:). 0 
'-I- j. I 
i.f '.) 1 • ' 
1+ 7.') • :} 
q. (). J. I 
:.J 1/+ • 
')32.1 
~)I..I ,.!. J 
ju i. J 
:)d). Ll 
()tj3.1 
r-::.i_ If /\ r IH !\ lGi_E 
()EC ~. --~) 
if·. j 7 
() . ") 
:'3. )2 
1 U • :.') 
12 •. )1-1-
14-. rJ(J 
1 i:). \ J2. 
1~. 1+2 
2iJ •. 5J 
23.Y!::l 
2:5.7U 
21. LU 
29. ::) 
31.Ul 
32.91 
j4.7':) 
66. Jll 
j(1.4-6 
4-U.,)6 
42 •. '7 
i+ ' • 19 
46.17 
L~d. 1 7 
~)tJ. 2~) 
:)2 .. 71 
~) .2 <} 
:Jd. U b 
o1.U5 
t)l.~ .3 () 
Gd.!J: J 
72.1+1 
7,'j.2j 
APPENDIX A 
13 FEf3 76 
'; I U:::'L L i~C~ IJ I::; TA~Cr:. TO 
")1). ,J EP\!iJl:3 CO'HDUR 
( FE .. T) 
458.1 
L.~')9. 8 
1+6:).1 
469.1 
472.8 
471j.L~ 
477.-1 
41e.3 
478.6 
478.6 
41B.6 
418.6 
41B.O 
411~.6 
4(0.b 
4b!:i. '_J 
460.,) 
4!::l3.6 
4,"6. 1+ 
438.1 
429.2 
419.!::l 
408.6 
396. '} 
383.!::) 
364.7 
341.1 
320.B 
2YLj-. b 
264.1 
2. Y.I+ 
1~3':J.7 
12~.d 
Ole; f I \ i ,j U'::' F; < ,)/1 
T:Y Ie! IiY) '" ~ 
(F~F.. T> 
40 • 
60 • ) 
dU 
· 
j 
1U • 
12U ' . . 
1 LI(J,. ! 
1 blJ '. 
1 ')U .• 
2U I • 
2 'U '. 
240 • 
2,)!l '. I 
2.JiJ • 
3U, • 
j2(J j. J 
3q·1j 1. J 
q ~l.IJ • 
LJ U .• 
4bll· • 
L~ .~\, J • J 
') '.I: 0 
~)2 \) • 
, )'4 i) • 
:.) ), ) • I 
:.)~\ oJ '. 
') I). • 
: 1('.lj • I 
I Jq () j. 
Figure 347. 3000 Ft OTW/IBF NOise Footprint Data (Continued) 
APPENDIX A 
OTiJlli3f-:" jO 'J FT 2.(-") [i'~G AlP 13 l="[i3 7,'" 
A!_ T I rUDE 
(FE r) 
35.0 
70.5 
106.0 
141.5 
111.0 
21:::'.5 
248.1 
213.1.6 
31~.1 
j':':A.6 
69Ll.1 
42=>.6 
461.l 
4Yo.'> 
~j2.1 
~b I.) 
bl).1.1 
(:)6 j. ) 
t')7!·f .2 
7lJ'J. I 
liJ:J.2 
7dlJ. I 
d1C>.2 
d'jl.1 
U '.1.2 
92 '. I 
l)~U.2 
Y 16. U 
l)"6. 7 
1 0 1" .~) 
1U29. ,~ 
1041.U 
llJb4.1 
[L~ \/ A T I).! I\jGI_E 
(DEG·L ':;) 
2.7,') 
~) • L~') 
7.92 
llJ.j, 
12.66 
14.f)') 
17.01 
1l).2' 
21.4~ 
26. q.,:~ 
2~. q, 7 
27.41 
2'::1.h6 
,51.6') 
j,./6 
j:).:J4 
jl.')lj. 
4U. ,n 
Lf2. (J Y 
4: • ,0 
!.~(). ,2 
4 j. ib 
~)l. 2~"> 
~4.17 
~ "(.1 ') 
t)U.~:i,) 
6 Lj.. U 1 
o ".1 
bU.6U 
IU. 14 
76.50 
16.7l) 
~1.21 
c; I 0) ':' ',_ ( J '::' ,.1 I ,~; T AJ C ':' f I) 
i~~). (J r:--=,r:),~Ud CUlT j;H 
(FE, f) 
72:') 0 ') 
I'·h.l 
7(:)2. ~ 
7 :'6. ! 
,('JlJ.2 
IY ).1 
t3U 7.6 
I)L5.4 
d16.4 
d1' i. ,I 
d1::. i 
~n ;. 1 
d1ll.Y 
~jLJ4.:) 
l'Jb.l 
"(8~). Y 
7 .1. ( 
IbU.Y 
740. 'I· 
124.1 
104.6 
6U2.LJ 
t)~ I.~' 
() 1~).! 
~lj.LJ 
~)2lJ.d 
4b~.Y 
Lfj2. Lf 
)Y~). 6 
J::.u. b 
6W).1 
2q~.9 
1b4.8 
A~EA WITHIN C3b.U EPNU~ CONT0J~ -
Figure 347. 3000 Ft OTW/IBF lbise Footprint Data (Continued) 
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1)]:'-; UHCE. F:-~YYl 
f0 JCf IU)~i ~ 
(H:: f) 
• U 
1+ U '. 
dO;. j 
12Ll j. ) 
16U J.J 
2LJ j •• ) 
240 !. J 
2dU. J 
520J. J 
j60i.) 
40 I :.j 
4' 0 ;.:) 
'+dO ). i 
~)2LJ I •• J 
~bO i. ,J 
flU ' i.; 
64U .• J 
6:Jll ;. 'j 
12U' J. :,J 
IbU '. I 
8U I '. ) 
134Ui.J 
U ,U' J. ,J 
<J2lJ,l. 1 
YhO).'j 
1. U , ; ;. J 
1UL~:)J. 
1 Ubi) ;. J 
1UUI i. J 
1 II i I.' J 
1. ,2U j. J 
1 '4ll • J 
l,aUJ.) 
ALTITUDE 
(FE T) 
35.0 
79.4 
12~5.8. 
16,'i.2 
21,~. 5 
2~6.9 
301.3, 
34::.>.7 
390.1 
43i~ • ::.> 
4713.9 
:)23.<~ 
567.0 
612.0 
65' . .>.4 
7U'I.8 
14~.2 
TdY.6 
83;.9 
I:..n~.j 
92 .7 
':;)67.1 
1 U 1 .: 
10~):).':; 
1 '0·1.3 
1I LH.b 
1!89.0 
123,).4 
1271.8 
1 32 .. ~. ~ 
136 I. ) 
14 L ! .• U 
14~:).3 
149 1.7 
'1 ~q.!: .• 1 
1~7l).6 
161.~).1 
165U. c) 
168).1 
172 J •• I 
17~/.2 
1192../ 
181.0.4 
1d2.,I. :!. 
1845.9 
1863.1 
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13 FFH 7.~ 
r7 U.::.· , ,o..r I f')f".] i\: lGL E 
( DEGRE.: .s l 
1."13 
'+.01 
S.llS 
-,.9 ,) 
9.84 
1 1,.61 
13.50 
14.98 
16.57 
H~.14 
19.67 
21.1d 
2~). 6', 
24.12 
2~ •. )7 
27.06 
28.51 
29. '):2 
31.29 
32.65 
34.06 
3::'>.48 
36.90 
313.45 
39. )4 
41. '1·3 
42.9'+ 
1+ :. :.6 
46.12 
47.(11· 
1+9.37 
51.2: 
53.18 
5',. jl.\-
57.:A 
59.4t:i' 
61.4) 
63. C)U 
65.db 
68.42 
71.28 
74.60 
76.59 
713.91 
d1.d5 
86.d2. 
SIDEI_('li::. UISTAi'KE ! U 
i,30.,) r:::Fh,jlJU CO'H·):J·-{ 
(FET) 
1 0 ()') • 2 
1 ' :)2. ,+ 
li67.·~ 
1)97.8 
12"6. () 
1250.3 
1274. -I 
12l)~.0 
13 I. i • '. 
1-320. ~) 
1-3.i9. I 
L3~)O. I 
1j~)9.d 
136 '. Y 
1312. ~.) 
1372.: 
ljI2.;~ 
1312 •. '. 
13 72 .~~ 
13 (2.. ;:~ 
136~.1 
1356.9 
1341.2 
1jiO.1 
13!A. j 
12(Jl. ;!. 
1278.1 
125b.9 
12'1:1.9 
1201.1 
1 112. I 
Li3.).d 
10dY •. \ 
1036.9 
Y/j2. '.~ 
932.6 
8 ;O.b 
1.:119. :) 
1'J6.U 
l)~n .2. 
5Y~). U 
4Yj. 'J 
432.U 
35U.b 
264.5 
lU3. f 
ARE/-\ W!THH~ dO.·) E,PNUtj C();'nuul~ :: 
;)I:;Ti'4C~, f'<U·.rj 
TOJCi IUJ 'H 
(FE Tl 
• u 
,:>U • 
1 C) ". 
l~)CJ!. ) 
2U I /. I 
2:)U j. 
3() I I. 
3::)0 • I 
4fJ I I. ) 
450,1. J 
!:1U II.' J 
~)Oj.j 
6U j I.J 
6~O I. I 
(U I J. J 
(~) 0 .1. I 
~3l1 II. I 
d:)O :. 
(JO I I. I 
9:)0 1.1 
1 U' j J. I 
10~)1 I.) 
1. I 0 I I. I 
1 ; :)U .I. 
12()I,. ; 
12.:JUJ. 
IjU~) '. 
Ij~)U I. j 
1. L.I-Ll I I. 1 
1. !~:)U·/. d 
1. :)U, I. ' •. 1 
1.!:.) III i. I 
ltJL) i '.) 
lbj(jl.) 
1(0Ii.1 
llLI-U '. i 
lidO I. ) 
1 d2.1J . i. i 
l'J:JU I. I 
1. ')U , ,~ I 
104U I. ,I 
1 'JeIU I. J 
2U",.1 
~u ');. l 
~UL~dJ.1 
~UbiJ '. J 
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ALT I ruDE 
( FE'Tl 
35.0 
79.4 
123~8 
168.2 
212.5 
25b.9 
.301 • .3 
340.7 
390.1 
43'+.5 
471::\.9 
523.2 
:;67.6 
65h.4 
745.2 
1::\3,:'\.9 
92 '.7 
101 L.5 
1 I. 0, I • .3 
1189.0 
1271.8 
1.36'J.'") 
14,'j ".3 
1~4;I.l 
16.32.9 
1121.7 
1810.4 
189'.1.2 
198 ',. U 
2076.7 
2165.5 
2c.:09.9 
2.204 • .3 
2'~Y8. 7 
234:5.1 
2387.4 
2431.tl 
2476.2 
2!:i~O.6 
2!:l6).0 
2609.4 
26:;3.d 
2698.1 
.2742.5 
2786.9 
2831.3 
2875.7 
29'~0 .1 
295').6 
29'.il.l 
3026; [) 
3041.3 
.3062.1 
AREA 
Figure 347. 
OTw/H,F 30"" FT 
ELt.VATION Ai\jGLE 
( DEGRE1cS) 
1.27 
2.80 
4.24 
5.61 
6.91 
8.16 
9.35 
10.52 
lJ..6.3 
12.72 
13.77 
14.1::\0 
10.1::\1 
17078 
19.6, 
21.48 
23.2:; 
20.01 
26.7.3 
28.46 
30.1:'i 
31.il4 
3,.48 
30.06 
36.74' 
.38.42 
4U.2J 
42.06 
4.3.81 
40.71 
47.65 
48.59 
49.62 
50.67 
:;1.86 
53.05 
!:i4.26 
5',i."Y 
!:i6.':!1 
:;8.26 
OY.74 
6i.24 
62.8,,, 
64.52 
6',.34 
68.30 
70.43 
72.f36 
7:;.03 
7 (.53 
80.67 
82.76 
85.7 ( 
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2(-6) ENG AlP 13 FEB 73 
SIDELINE OISTANCE TO 
7!:i.OEPNDS CONTOUR 
(FE' Tl 
1577.8 
162') .1 
1670.3 
1712.9 
1703.8 
1791.5 
Hl29.4 
1861.9 
1890.4 
192:;.4 
1903.6 
198001 
2U)0,"1 
2047.2 
201:l6.1 
2119.8 
2147.Y 
216f3.2 
2180.4 
2193.6 
2:'0'1.4 
2~U'I. 4 
2 '0 1.4 
2 '0 ,.4 
21tH.:) 
217U.tI 
2142.13 
21U4.8 
2U61.8 
20:~6.3 
1Y 74. 'f 
lY4'~.!:l 
1911.3 
18(13. ,J 
1840.3 
17Y6.3 
1750.2 
16':1->., 
1043.U 
1!:l~6.'" 
1::>2,~ .4 
14:;1.1 
ljf3 j.2 
1307.4 
12 :1.4 
H26.8 
102 '.4 
YO'I.Y 
7YO.7 
6 .. ,1.8 
4Y7.4 
.513 7 01 
'221.1 
l) IS r ANCE Ft-{O'''' 
TOUCHDu'NN 
( FEc,Tl 
.0 
50 I. J 
lOU I. 'J 
1501).U 
2UU'i.0 
200',). U 
.50,),) • :J 
.5oU'). U 
40,)'1. J 
4'iU I. ) 
OU'1 • .1 
O')U'I. ) 
60' '. 
(l)oJ '. I 
dU,I,. 
9U') J. II 
10 I J '. ) 
1 ' U" J. I 
12U'J ,.J 
13UIJ.I 
140 I I. ) 
1!:lU ' I.) 
160 I !. ,J 
170il i. ,J 
1tJOI i. I 
19U,1 '. I 
20" ,I I. I 
210 I I. I 
2 'UII I. I 
2.5U'I'I. U 
24U,1 I. J 
2400:1.<1 
200l) • .J 
20:)0'1 • .J 
260 J • J 
2600tl,O 
270:J I.U 
2 10U". ') 
280 Ii. ) 
21300 I. ,I 
2':10,) ' • .) 
2'300'1.'1 
60' I i ;/J 
30::"'1. I 
.310 I ' • ..J 
3100) • .1 
320') I. oj 
.52!:l0 ~I. I 
3290-.). 'l 
.5,,) ,0 'J., I 
3 ilO,I. J 
3')YUU.U 
.5410U.U 
wITHIN 75.0 EPI\jIJt3 CONTOUR = 4.!:l6!:l' SGUAKE 'l~lLES 
3000 Ft OTW/IBF Noise Footprint Data (Continued) 
APPENDIX A 
MF 40UU FT ~ASELINE AIC -11 ENG 6 FEB 73 
ALTITUDE ELEVATION A1\lGLE SIDELINE DISTAI\]CE TO UISTAI\JCE ~-::ROiv1. 
( VEl· . .T) ( DEGRE:.:S) 95.0 EPr\lDlj COi'\lTOUR BRAKE ,-{[LU\Sf:: 
( FE',T> (FE<. T) 
.U • Ui) ~ .< l.1 ....... v..> .... ::: -' 2948.7 
66. !.) 5.76 362.5 614d.7 
1.21:3. U 17.42 408.1 6648.7 
219.5 26.89 432.\} 4141"3._ 7 
611.0 36.50 419.j 464/:3.7 
4LJ2.4 46.96 615.8 51411.7 
496.9 58.87 298.6 5648."1 
58~.4 76.60 142.8 614(3."1 
tl9LJ..tl 79.66 112.U 61<:,)8.7 
606.6 8j.~t3 6d.U 62LJ.8.7 
607.6 d6.4.) .)e.o 6268.7 
AK~A WITHIN 95.0 EPND~ CONTOUR = .1~7 SQUARE ~I~ES 
I·\L T I ! 'JDE 
(F-E n 
.0 
3b. ') 
12d.O 
219.~) 
61: .0 
I+C) 2. Li 
4·93. :J 
~)(b. 4 
t)7,.B 
768.6 
0:"9.7 
051.2 
9bU.6 
Yb'}.5 
97d.6 
Yt17.:.1 
9' Ie). '} 
lU ,t).l 
1\.1 !.j.;2 
1U24.;i 
lU6 h5 
I1J42.1 
1 O~) 1. t3 
1 U:> ).') 
EU_VATIOI\l A'\lGLE 
(DEGW:: S) 
.0, I 
3.58 
1: .03 
17.64 
2'.,'37 
27.92 
3,). j8 
69.14 
1+5. U9 
S1.?'::> 
.!:J8.~7 
67.30 
68.34 
69.46 
70.~) 7 
71.W 
73.013 
74. '1·6 
75.Y7 
71.65 
79.51 
cH.':J6 
tb.4U 
d J. U 7 
SIDELINE DISTANCE TO 
90.u EPND~ CONTOUR 
(FEi_ T> 
5~)2.l 
58'j.l 
6!:J4.0 
703.LJ 
737.2 
759.4 
749.6 
71Y.4 
614.Y 
614. L~ 
52:J.6 
3Yd.l 
381.4 
j63.Y 
345. L~ 
325.2 
j03.4 
279. ') 
25j.<J 
224.4 
190.4 
147.4· 
84.7 
j5.8 
DISTANCE FROM 
1=3I~AKE i-{E.lEASi'::' 
( FELT> 
2948.7 
3148.7 
3648.7 
41L~8. 7 
46q·8.7 
5148.7 
!:J648.7 
6148.7 
6:)48. 7 
7148.7 
7648.7 
81LJ.8.7 
8198.,7 
824d.7 
829~1. 7 
8348.7 
8.3913.7 
84L~8. 7 
8498.7 
8548.7 
859(3.7 
8648.7 
86~8.7 
8718.7 
.375 SQUARE MILES 
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AI_ T I l-ljuE 
( FE .T) 
.U 
36. ,) 
12a.o 
2i9.~ 
311.0 
4U2.4 
493.9 
~I:b. 4 
b7:').d 
76L-3.6 
(3:>9. 7. 
9~1.2 
1042.7 
1~34.1 
12'~.6 
1617.0 
14ue.~ 
1 ~u I. J 
P)Yl.4 
162B.0 
1·:J·,4.,) 
i( U L • 2 
1(j(.d 
11L~().y 
17~)().1 
17bj.2 
17 1/+ •. 1 
1 7tJ3.~) 
1 (<..)2. b 
HWJ. j 
HHU.9 
1e20.1 
[U~VATIO,'-l A~GLE 
'1_\EG:~i_': '::;) 
• U ~ 
2.3, 
7. Lj,~ 
1 i. i-r? 
1:.i.7b 
l'.1.2' 
2,~. 4,) 
2'J.39 
2 J. ~,) 1 
j 1 • L~U 
34. '10 
37.6j 
40. en 
4'1. H3 
47.~9 
~1.2Y 
~ 1.24 
~Y. ',4 
tA.j,) 
6 1.4 'J 
be. :~~ 
f1.4Y 
74.39 
7:).2 ' 
lb. L~ 
7f.Uu 
7iJ.UJ 
(Y.lt) 
dU.41 
el. :H 
1:33.~U 
!:3~.~J3. 
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6 FEd 73 
SIDELli'-lE UISll-\I'-J(r::ro 
,c3"). 0 Er-Ji\JI)I3 CO-'ll f) j~ 
( f-- E_ fl 
860'. U 
H9s.3 
97!J.J 
104 1 .3 
U02.U 
1 1 j4. q. 
1 .1 96.:) 
12j .. ,./ 
l2~)U.6 
l2")d. b 
12:)'.9 
1234.0 
12U7.0 
libl.2 
1,:l).7 
lCl~,. 1 
97 (. b 
i:).,2.4 
(()4. :) 
7 (jl). ,+ 
64 '.1 
:)t)().H 
LP:\j. I 
q'l) 1 • U 
4.) !. 2 
L~ tJ ~ J • I) 
j(q.e) 
jLJ1.U 
6U ,,: j 
,~! 'J: j • q 
;:>. i ) l). , 
162. e) 
I] 1ST /\ NeE F~ I-{OI/I 
Ij,< AK E ~ CL ,-l-\ c;:,:, 
(F'T_T> 
2948.7 
,)14 r3.7 
jfA8.1 
1+ 11(~. 7 
46'18.7 
~)141-3. 7 
~64e.7 
614r3.7 
(y A '.3 • 7 
114.(3. ( 
7b<+I:3.1 
?J14<'3.7 
1:3641).1 
914i:).1 
9tAa.7 
1014B.7 
1064(1.7 
1! 4d.7 
1Lu4d.7 
11i:)4J.7 
12U4d.7 
12:4~3. 7 
124~e.7 
1 24l)i:) • 7 
12~)Lj!j.l 
12j9d.7 
12b LHJ. 7 
L:>.b LJU.1 
12 7L~d. I 
!,,:!'Y).1 
12~)4 1.1 
12I:F)·,.7 
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_AL T I I UUt. 
( FEr:_T> 
.U 
91.tJ 
L82.9 
274./1-
j6:).8 
4tJ7.j 
tJ48.J 
64U.2 
731.7 
·d23.2 
914.6 
10-.16.1 
IlBY.O 
1371.9 
1tJ~)4.8 
1767. B 
1829.~ 
1920.7 
2012.:,~ 
2103.6 
219~.1 
2'~a6. t: 
237d.U 
2469.:) 
2:)60.9 
26::i'~.4 
2743.8 
2835.3 
2871.9 
28 '.l.U 
2890.2 
239).3 
29l.Je. ::i 
2917~R 
2926.8 
293~.'J 
2945.1 
2954.2 
2963.4 
2972.5 
29~n. 6 
29)0.8 
29'.)). ') 
30<)9.1 
301E3.2 
3027.4 
ivlF 4(11 1 cT HASELp·Ji:. A/C -1 i ENC::; 6 
ELLVATION AJGLE SIUELINE Jl~TA~CE fO 
( UEGi--U:::' S) t30. U I':'j-.li'mlj C0'H J'J~ 
• U; I 
.5.82 
7.09 
14.96 
17.10 
19.24 
23.10 
24.9U 
26.04 
jO.1.5 
jl.86 
37.34 
41.16 
43.07 
4~.U9 
47.1() 
49.21~ 
:)1.41 
tJ3.7j 
:)b.1U 
::id.71 
61. L~9 
64.:)9 
67.9tJ 
71.d7 
73.0:) 
74.12 
7'1-.59 
75. U7 
7tJ.64 
76.20 
76.1h 
7/.32 
7 i. [Y) 
78.57 
79. 2L~ 
79. ')1 
BO.6U 
iJL52 
82.46 
83.52 
84.79 
86.49 
(f;;Tf> 
12~)3.;~ 
1j()Q.~ 
14lU.') 
l~J().q· 
16j9.::i 
17L'.j 
1T/4.d 
Hjj'+. b 
1(14.1 
1 Y2 }. H 
197 U. q-
21j .. Jb. J 
204'~.b 
2U4 ! .• h 
2UjH. :2 
19tH. ') 
1 9~6. t1 
191:).'1 
1Hb9' () 
H3U.2 
17~2.1 
1b7rJ. U 
l~9j.2 
l~O J. 9 
1j':H.2 
12"='O.~J 
1!.9 
92M. ~) 
H'-+2.;-) 
,:32U.1 
79 (.0 
7/3. 1+ 
7L~1 • 7 
716.,'3 
6d9.1 
6>1. U 
632. >~ 
~97. Q 
~)bj. 7 
tJ29.0 
489.6 
4 l jo.O 
397.::i 
342.0 
27h.4 
186.0 
APPENDIX A 
FeU 7~') 
U 1ST l\:\l C f::. f~ '-WVl 
ij'<AKE ~;:L_:A,::)'~ 
(~E'.T) . 
?9 J. 'r.~7 
j,-+ d.l 
jlJ!+ t1. 1 
4 . '.~. 7 
q'-;!'d.7 
~q. ;:).7 
~yl+,;). -, 
~)4 'd. 7 
69!+:3. 7 
7L~'d.l 
('::NU.7 
d4' ·.i. 7 
9Q· ~ K. 7 
lU4·'d.7 
1t4;H.7 
124"0.7 
129'-+1-J.7 
lj4·f8.7 
139Q'j. 7 
14' i).7 
1'-+9'1:3. 7 
154'\U.7 
1tJ94a.7 
164 id.l 
1694d.l 
114:,d.7 
17948.7 
1841:_>" 7 
1~64;'}. 7 
1d69,~~. 7 
11:)74'3.7 
1d19iJ.7 
18\4J.7 
18)Y~. 7 
1894'3.7 
18Y ):-3.7 
19048.7 
190')8.7 
19148.7 
19LY~.7 
1924-8.7 
1Y2';J8.7 
19648.7 
lYjY8.7 
194L~8-. 7 
194Y8.7 
AREA 'NITHII\I dO.:] Ef.J;\lDIj COI\JTJ'.JR = 2.263 SQUARE MILES 
Figure 348. 4000 Ft MF NOise Footprint Data (Continued) 
971 
AL T Ii·UUI::. 
( FE.T) 
• (J 
91.5 
1R2.Y 
3fJ~). n 
j4EJ .l 
731.1 
914.6 
10Y1.'1 
l.~ '3U .5 
1463.L~ 
1b L\ Jo 3 
1329.:.: 
20 L~.'. 
21 !)'J. 1 
2378.0 
2,-)6U.9 
214.5.
'
3 
2'Y:~6 •. :5 
31U9.1 
329:.) .• 6 
3LJ. 7~.·J 
3b")!j.;) 
31341. :1 
LPJ2:\ .3 
L~2U 7 .::-2 
LJ.390.2 
Lj.~73 .1 
L~6 ,!f. 5 
LJ.7'·Jo.U 
L~i:H7. 5 
I+l)jd.') 
4'-).';·0« 1 
LJ.957.2 
4 Y6 ). L~ 
LJ.Y75. :) 
4YEJ'~. 7 
4Y' 13.!3 
~)U·J3.d 
5U12.1 
5021.2 
~J03I).4 
'-)039.5 
:J048.7 
972 
I::.U.:VAT I:)!~ A·iGL..E 
(DEG~l S) 
• u) 
2.75 
5.17 
9.2') 
12. 7u) 
15.EJ5 
18.61 
21.13 
2,5.4(3 
25.10 
27./8 
29. 'x' 
32.07 
3LJ..17 
36.28 
3d.,:L, 
4U.31 
42.56 
4',.~30 
Lj,7.10 
4Y.50 
52.01 
5LJ..71 
57. ~)6 
60. T5 
64.18 
68.10 
7U.37 
72.91 
75.dU 
79. ~) 1 
1<) .)4 
CW.,5} 
EJU. \6 
'31.35 
31'. YU 
132.4') 
(33.12 
d3.7U 
:34.51 
H5.39 
[Jh.4Y 
~j ) • 14 
SIUELI\lE. uISTAi\lCE TO 
75.0 t:.:)I,jf)U CO:'.jTO~JK 
(~~E' n 
17'::>9.4 
19'-ll.7 
:20"~ '.1.') 
2;>,5'6.3 
2419.1 
2511.4 
211(.1 
2840.'-) 
2Y47.5 
30LJ.1.5 
312'-).1j. 
311Y.4 
321).9 
32jlj.. :J 
32j9.4 
323').4 
3~:.J4.2 
3H31.3 
31j[.4 
30~C).6 
296).2 
2[J5>.1 
271Y.:) 
2~);.i:3. I 
23~:d. ') 
21!~~).1 
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SCHEDULES FOR CASH FLOW ANALYSIS 
The information included in this section describes the method used to 
calculate the discounted cash flow return on investment (DCF/ROI). A brief 
comment on the data contained in each schedule is also provided. The 
schedules include loan details, income tax payments, a balance sheet, and a 
financial evaluation which includes the ratio of long term debt to equity. 
Four systems are evaluated by the DCF/ROI method and there is a complete set 
of schedules for each system. Each system includes a mixture of a STOL 
aircraft concept and two CTOL's. The CTOL aircraft types are the Boeing 727 
and a new design twin airplane. 
The four systems evaluated consists of the following mix of aircraft 
System I. 
System II. 
System III. 
System IV. 
EBF/3000 STOL; B-727 and a Twin 
OTW/IBF/3000 STOL; B-727 and a Twin 
Semi-Quiet STOL - OTW/IBF/3000 
(FAR Part 36 - 10 EPNdB); B-727, and a Twin 
The Semi-Quiet OTW/IBF/3000 during the 1985 time period 
and the quiet OTW/IB during the 1990 time period. These 
STOL aircraft used in conjunction with the B-727 and the 
Twin. 
Pertinent information is noted on each schedule. For instance, the capital 
expenditure schedule (Schedule 2C) includes the schedule of aircraft deliveries 
and information pertaining to the deposit payments. 
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The data to calculate the time averaged cash flow ROI's is taken from the 
schedules. The cash flow ROI for each system is included here as well as 
in the final report to provide the complete coverage on ROI. 
Schedule 2C CAPITAL EXPENDITURES 
This schedule reflects yearly changes in the balance sheet account for 
equipment deposits and records both cash expenditures for capital equipment 
and the book value of equipment deliveries. Deposit.s are the cash outlays 
occurring in the present year in the form of prepayments on aircraft to be 
delivered in the future. These prepayments represent 30 percent of the air-
carft purchase price and are paid in six equal installments at four months 
intervals prior to delivery. The capitalized interest account reflects 
federal tax laws allowing interest which would have accrued on equipment 
deposits to be included in the book value of the equipment and expensed for 
tax purposes in the year of accrual. The deletions line indicates the book 
value of deposits on equipment delivered during the year. This amount will 
be deleted from the equipment deposits asset account and carried by the flight 
equipment account in the balance sheet. Therefore, the account balance re-
presenting the year ending value of all equipment deposits is: 
Account Balance = Previous Balance + Deposits + Capital Interest -
Deletions 
Equipment purchases are the cash outlays for various equipment obtained dur-
ing the year -- including final delivery payments on aircraft. Total cash 
expenditures for equipment can then be seen to be: 
Expenditures = Deposits + Equipment Purchases and book value 
equipment cost for the year is: 
Equipment Cost = Deletions + Equipment Purchases 
Schedule 2E PRE SERVICE EXPENSES 
This schedule represents costs incurred for aircraft pre servicing require~. 
ments. The expense incurred in each year is expensed for tax purposes, but 
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is amortized over five years for accounting purposes. The account balance 
appears as an asset account in the balance sheet. 
Schedule lD OTHER CHANGES IN WORKIID CAPITAL 
Account balances for other current assets represent 18 percent of fixed 
assets and other current liabilities represent 19 percent of long term 
liabilities on the basis of historical relationships. Changes in other 
current assets and in other current liabilities are the differences in those 
accounts occurring from one year to the next. The net change in other work-
ing capital (other current assets - other current liabilities) is expressed 
in terms of its impact on cash flow -- therefore a positive change in other 
working capital would appear as a negative number. 
Schedule lE SALE OF PROPERTY AND EQUIPMENr 
The B-727-200 fleet is retired during the life of the system, and proceeds 
from sale of these aircraft are recorded in this ~chedule. No book profits 
are realized from the sale of aircraft, since aircraft are assumed to be 
disposed of for book value. Due to the use of accelerated depreciation 
methods for tax purposes, and the fact that residual values for tax and 
accounting methods were not identical (see Schedule lB for details), some 
years do show a tax gain on the sale of aircraft -- which is included in the 
computations of deferred taxes (Schedule lC). 
Schedule lB DEPRECIATION AND AMORTIZATION 
The depreciation and amortization schedule illustrates the affects of both 
book and tax accounting methods on capital equipment. The first section 
represents the accounting depreciation incurred (straight line) during the 
year for the various forms of capital equipment and the second section con-
tains the account balances for these items, given by: 
Account Balance = Previous Balance + Equipment Costs - Depreciation 
Yearly tax depreciation expense (double declining balance) for each capital 
equipment group appears in the third section (assumptions regarding 
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depreciation lives and residual values appear on the schedule). The 
difference between depreciation expensed for tax purposes and depreciation 
used for accounting purposes appears on the bottom line. 
Schedule lC DEFERRED TAXES 
Illustration of the tax advantages of the use of accelerated depreciation 
methods is made in this schedule. The top line illustrates the additional 
expense (and reduced income) allowed by using accelerated depreciation. The 
immediate tax shield offered by these additional expens.es is obtained by 
multiplying them by the corporate tax rate and appears in the line labeled 
income tax deferred. Any tax on sale of equipment is then subtracted from 
this value, with the result being the current income tax deferral for that 
year. 
Schedule 2A LOAN DETAILS/INTEREST COMPUTATIONS 
Three types of loans appear in this schedule. The first represents the in-
itial debt required to put the system into operation and comprises 60 percent 
of the total asset value of the system on January 1, 1981. This debt is in 
the form of a term loan carrying a seven percent interest charge -- with the 
balance being reduced in equal installments over the life of the loan •. 
Principal payment, interest payment, and account balance is given for each 
year in the 10 year period. 
Notes issued on aircraft delivered after January 1, 1981 are also represented 
in the schedule. These notes are for the delivery payments on aircraft 
delivered in each year and are also repaid over a period of 10 years, with a 
7-1/2 percent interest charge. Balance on the notes is reduced via equal 
yearly principal payments. The amount borrowed, principal payments, interest 
payments, and account balance is presented for each note over the life of 
the study. 
The third type of loan utilized is a revolving credit. The revolving credit 
works in conjunction with the projected income and cash flow statements to 
determine whether short term cash financing is needed to maintain a minimum 
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cash balance. When additional short term cash is needed to maintain the 
minimum cash balance, money is borrowed (at .5 percent prime) to sustain the 
required level. If the cash balance exceeds the minimum, the revolving 
credit is repaid, either in full, or to as great an extent as possible with-
out dropping below the required cash level. 
At the end of this schedule is a summary of the debt position of the company. 
This summary includes the current principal and interest, new borrowings for 
the year, total debt outstanding, and the long term portion of this debt 
(total debt - current principal). 
Schedule IF NET INCOME FROM OPERATIONS 
This schedule presents the calculation of before tax book income. Total 
operating income represents revenues less depreciation and operating 
expenses. No capital gains are recorded, since the B-727-200 fleet is 
disposed of for book value. Interest accrual represents the interest pay-
ments on all loans less the capitalized interest for the year. 
Schedule 2D INCOME TAX PAYMENTS 
Taxable income, for tax reporting purposes, is equal to the income before 
tax computed for accounting purposes less the difference in depreciation 
expense between tax methods and accounting methods. In years where tax 
losses are generated, the losses are entered into the carry forward balance 
account. Such tax losses can be carried forward for only five years, how-
ever, upon which time they expire if they have not been used to offset any 
taxable income generated. These expired carry forwards are eliminated from 
the carry forward account. 
Schedule lA NET INCOME FROM OPERATION 
This schedule provides a summary of the income statement. Income before tax 
is computed in the same manner as in Schedule IF, with the "result multiplied 
by 48 percent to obtain the accounting tax expense and the appropriate net 
income. 
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Schedule CF CASH FLOW 
A summary of all the internal and external sources of cash and the various 
applications is provided by this schedule. If applications of cash exceed 
sources in any year, cash is borrowed through the revoling account in order 
to maintain a proper cash account. This is an iterative procedure, since 
new borrowings to increase cash introduce new interest, which in turn affects 
profits, which then affects the cash flow. If sources of cash exceed 
applications in any year, the revolving credit is reduced as far as possible 
with the excess cash using the same interative procedure. 
Schedule 3A COMMON STOCK RECONCILIATION 
Stock is issued only in the formative years of the corporation, representing 
40 percent of the firm's capital structure on January 1, 1981. It has been 
assumed that no dividends will be paid on common stock shares, therefore all 
yearly earnings are held in the company in the form of retained earings and 
are added to the common stock equity account of the balance sheet. 
Schedule 3B BAIANCE SHEET 
Yearly changes in asset and liability accounts are illustrated in this 
schedule. Assets are separated into current and fixed categories, while 
liabilities are divided into current and fixed accounts and stockholders 
equity. 
Schedule IS FINANCIAL EVALUATION 
The financial evaluation includes a summary of the key items within the 
income and balance sheet statements and an examination of the capitalization 
of the firm. All long term debt is considered to be senior debt (i.e., no 
debentures or convertibles) for purposes of this study, and the ratio of 
debt to equity for each of the years operations is presented. 
Schedule 2S DEBT CAPACITY 
A debt capacity of twice the equity base was chosen to provide a measure of 
the borrowing performance of the company. This schedule presents the amount 
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of debt (all senior), the size of the equity base, and the senior debt/equity 
ratio. The maximum amount of desired debt is computed by doubling the equity 
base, and the resulting difference between actual borrowings and the desired 
maximum is recorded. 
Schedule 4c DISCOUNTED CASH FLOW 
The discounted cash flow provides an alternative to the CAB method in deter-
mining rate of return. Cash disbursements for capital equipment and cash 
sources from use of the equipment are totaled for each year. The yearly 
cash disbursements are then discounted back to January 1, 1981, using the 
firms weighted average cost of capital (8 percent) as the discount rate, and 
recorded in the line titled present value of all system capital investment. 
Rate of teturn is computed by determining the rate at which all cash sources 
could be discounted to yield the same present value as that obtained for 
disbursements, i.e., 
10 
~ (Cash Flow sources)k 
PVD=k=l 
where: 
PVD = present value of all system investment 
k = year 
i = rate of return 
The discounted cash flow method places emphasis on the timing of cash flows, 
and differences in rates of return between it and the CAB method are a func-
tion of this emphasis. If cash sources and disbursements remain relatively 
constant with respect to each other (Case II), the CAB method and discounted 
method yield almost the same answer. If net cash flows are higher in earlier 
years and lower in later years (Case III & IV), the discounted method yields 
slightly higher results, and if net cash flows are higher in later years and 
lower in early years, the CAB method yeilds slightly higher answer (Case I). 
APPEND]J( B 
These schedules provide the information for determining the debt capacity, 
the return on investment, ratio of current assets to. current liabilities and 
other pertinent information. The schedules provide the information for 
calculating the ROI by several methods. The final presentation of these 
calculations is contained in the final report. 
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72.7" 
J. b<l 
.~ .. 7 
4.::.£ 
S. 11('.3fl 
! 23.6e 
~ 1.8? 
" 4.43 
11<'. 5 
! ~4. E 
1 1." 
1 3.8(' 
~ 1<:4.51 
~. 24. 7~ 
~ l."~ 
1> ~.~~. 
$ 129.51 
$ 21.32 
f 1.5b 
$ 1.66 
$ 121.11 t 111'.?1 ~ 119.()2 $ 121.~(' $ 1~2.1< $ 12t.85 $ 14[.31 $ 149.(,1 1 P,4.()" $ 154.07 
==-=;::=:=-= 
IE $ 5~.92 ~ 4l.~1 
======= 
3::<.61 28.3" 1 2~.9& $ 20.9~ $ 21.q6 i 19.PB ~ ~D.Z4 $ 20.55 
tLL DAH IS 1'" 
(~NST~NT 1972 DOLLA~~ 
AIRCR~FT-~XTERN.L FLOWN FLAPS 
3ceo FOOT FJELD 
:.t> 
"d 
~ 
e 
~ 
tJj 
\() 
\() 
-I="" 
5CH. 
sou. (HlLLIUNS) 
SLHFDULr 11:1 
~(.Ii. l~ MuS 
APP. I:NDIN& 
12-31-1:11 
* * * ~UIET TUR~QFAN ~Trl AI"(~AFT * * * 
DfPRECJATTON ~NO A~OR11Zft11UN 
12 MOS 
EN['ING 
I2-31-~2 
12 MUS 
rNDH,(, 
1':-31-83 
17 MUS 
ENDING 
12-31-84 
It: Mf'S 12 p.ln~ 
ENDING fNDING 
1:-31-85 I2-31-Pb 
12 "\flS 
F"lOING 
12-:1-87 
12 M05 
f-"lDINt 
12-31-88 
12 M('S 12 MOS 
tNDT~( tNDIN( 
]2-31-84 12-31-90 
********************************************************************************************************************************** 
BOOK DFPM~(IATION TAX DEPRECIATION 
AIRCRAFT AND SPA~I:S 12 YFAR~ TD 10 PCI. RESIDUAL 7 YfftRS TO ~ PCT. RtSlOUAL 
GROUND PROPERTY Ie Y~ARS lo L PCT. RESIDUAL 10 YEARS TO 0 PCT. PFSIDUAL 
FACILITIES 25 YFARS TO ~ PCT. RESIDUAL 2~ YEARS TO ( PCT. RE~IDUAL 
PRE-SERVlcr 5 YEARS TO C PCT. RFSI~UAL A~ THf fXPFN~E IS INCURRFD 
*********************************************************************************************************************~************ 
DEFlRRAL 
LOCKHEFD CALIFORNIA COMPANY 
COMMERCI_L FINANCE 
H,,"CIi 1973 
$ 5(.92- S 40.~1- $ 33.&1- ~ 2~.39- ~ 25.9(,- $ 20.95- $ 21.86- $ 19.88- J 20.24- $ 20.55-
All OAH IS TN AIRCRAFT-FXTERNAL BLOWN FLAPS 
CllIlS 11.1'11 197-:' ('f'LLARS 
3000 FOOl FIE LO 
!J> 
~ 
~ 
~ 
b::J 
"" 
"" Vl 
set<. 
sou. tMIlllONSl 
FFnE~AL INCOMF TAX 
S(.t-<H'ULf-
lP 
LIFf~RINC[ tF.TWffN 
lllX _"W Ar:cr-UNTl/o/(, 
'AX hAH: 
INCOMf 1 AX f'f-f-~kRF n 
IE TAX H(PFNSf tl~HI A]f<L.RA~T 
CURRflllT IN('llM~ 
TAX V£:HHR;tIL 
BALANCF 
LLCKIIlH. lAllHwt.lA (.(.MI>A"IY 
COMMf-RCIAL V]NANL~ 
",-ARCH 1973 
Ie 
S(h. 1" l'IOS 
AP~. r1llD11'I& 
1~-jl-~'1 
'" >I< '" uUIEl lUl(hm .... tl ~HlI AIRCRAFT >I< >( » 
"I' FE-RRE D 1 AXI <; 
1<' MDS 
1-"',,1'''(, 
12-:"1-1<;: 
12 MI'~ 
~NL.I'·(' 
12-31-f3 
1;, M(.~. 12 !'It'S 
FNGINL !NPINC, 
12'-31-J~4 12-31-~~ 
12 ML!> 12 MO~ 
fNOIN(. FNUING 
12-31-~~ 12-?]-R7 
! 50 .• "7 $ .. O.~1 .$ 3:,.61 ~ 2~.~-<' ! 2~ .91' $ 20.Q~ f :'1.Bt. 
12 "(i~ 
H,lINL 
]2-"1]-1<11 
19.(,[ 
12 MOS 
I Nfl NG 
J?-:H-b" 
2\).7 .. 
1;: MU~ 
f N[ I N(, 
12-31-'10 
2('.~.5 
_b.COPCT ~h.lCP[l ~F.CuPCl _S.uOP('T ~H.OOPCT 48.00PCT 48.00PCT 4B.OOP[1 ~&.O{lPC.l 4t.UOPCl 
2n $ ~4.~ .$ 19.44 16.13 j 13_~~ S 12.47 $ 10.0b $ 10.49 $ 'i .~4 3- 9. 7~ $ 9.b6 
! .~' fj " 4.5!l $ 1.00 
Cf! 24.44 S 19.44 $ 16.13 $ 13.&) S 12.47 S IO.Ot $ 10.49 " 9."t ~.14 $ R.~b 
3b $ 24.44 $ 4~.tl~ ~C.Ll $ 73.64 $ Rt.ll t 4t.l1 "lnb.bb l 11~.Q2 "1?1.D6 $ 1~9.92 
>111 [·AH l~ )!I. ATk(~tFl-~XlERNAl BLOWN FLAPS 
lC'N '_1 AN1 l'n. LJUII AP. ~ 
3(>(0 FUUT Fl!:lO 
!l> 
I-d 
I-d 
trj 
S 
!;:! 
td 
\0. 
\0 
0\ 
SCH. 
sou. ,MILLIONS) 
~CHH'ULI: 
lOCK~~~O CALIFOkNIA COMPANY 
COMMEkCIAl FINANCE 
MARCH 1973 
IC 
SCH. 12 MUS 
AI'P. f'1~IN(, 
12-31-!\1 
,. ,. ,. YL'IfT Tl.R~Oh"N STCt ftIF;C~A~T ,. .. ,. 
DEFfRRFG lAXE:O 
12 MO~ J? ~US l~ ~OS 
ENDING fNDING FNDING 
12-31-82 12-31-~3 12-31-64 
12 ~OS 
fN[lING 
12-31-85 
ALL DATA IS IN 
ClINSTANT I~7Z OClllAkS 
12 MGS 
ENDINe. 
I2-3I-e6 
J? r-os 
FNfllNG 
1;>-3I-~7 
12 ,.,c~ 
~N!JII'IG 
12-31-0;; 
12 MLS 
tNDINC 
1?-31-f'1 
12 MDS 
ENDING 
12-31-9(} 
AIRCRAFT-EXTERNAL bLOWN FLAPS 
3(100 FouT FIELD 
:t> 
~ 
~ 
!;;! 
tJj 
"D 
\.0 
-..;j 
*' *' *' tUIfl TUI'.f>L:rAN ,TelL AIHJ<AFT .. ,. .. 
~CH"[Jl;U 2A LUAN {)ETAllS/lNTF<{f<,T (OMPLITATJC'NS 
SCt!. 
sou. 
SCH. 1~ MOS 12 MO~ 12 ~us 12 MU~ 12 MUS 17 Mns 12 Mns 12 M"~ 12 MU~ 12 MOS 
{MILll(JN~1 APP. FNDINL lN~ING fNUI~C F~Dl~C l~nI~G r~DING ~~~I~G tNGI~L tNGI~G ~NUING 
INITIAL 
{)fbr FOR 
Sf-IIPS flE.LlVE.IIFL 
BEfGRf 1981. 
AIRCRAFT 
NCTE:S 
DE:LJVFRY 19tH 
A JRCRAFT 
Nons 
OFLIVI'KY 191<;: 
AIRCRAFT 
NCll'S 
O£:Ll VER v 198:> 
AlkCRAFi 
Nf'lES 
OfLIVfRY 1984 
AIRCRAI'1 
NOTfS 
DELIVERY lQf!~ 
A IRC~.AFT, 
NOTES 
OFLJVfRY 198(' 
I'-R INCI P~.L 
INTFRfST 
l-/lLANr.E 
HJRRfJW 
P!ur,CIPAL 
INlI:RF<,T 
[it-LANCE 
nl'RIlJ'W 
PfdNCTPn 
INTEkl:5l 
bALANCE 
l«lRRf'W 
PRINCIPAL 
I~1f-R[~T 
BJlLANCf 
BCRRel< 
PRINCIPAL' 
INTERFST 
~ALANCE 
h~R~ 
PRINCIPH 
JNTE:Rf q 
BALANr.F 
bnRRUW 
PRI'ICIPAL 
INHkEST 
f'ALANCf: 
Bl'RROW 
LGCKHfEV CALIFOI'NIA COMPA!liY 
COMMFRCIAL FINANCE 
MARCH 1"7" 
12-31-pl 12-31-P2 12-31-P3 1~-31-8~ 12-~1-b~ 12-~I-H6 12-21-87 12-?1-e~ 12-31-~Q 12-31-90 
S. 43.3~ 
,. j(. .33 
,. 31.'9.97 
$ ,,3.~3 
27.3(1 
'" 34b.tA 
~ 43.33 
;, 2 i •• '2~ 
'" 30).:'1 
1- ,+:;:-•• :3 
$ 21.2:; 
! ~~4.4n 
1· 43.Z? 
1>-.2C 
• 2ir-.oo~ 
~ 43. 3 
1!:-. 7 
173. " 
S 4 .~3 
! I .13 
1 12 .9'< 
$ 
1 
~ 
43.::.3 
(t.l L 
Bt...t. f: 
~ 
". 
I 
$ 6.(5 S 6.0~ 6.(5 ~ e.l- I 
1 4.~4! 4.L~ I 3.b3 1 ~.J7 1 
t ~4.4j S ~8.38 1 4~.33 S 3b.~~ I 
t oO.4P 
6.0~ b.05 I b.O~ $ b.U~ ~ 
2.7~ ?26! 1.~1 1.36! 
}(.?? I 24.18 S IA.I) 1 12.LR 
, '>.0<' ~ ., .02 
:: .~'t 
"tC'. 1 ~ 
5 .l)~' ~.02 t 5.0<' S 5.02 $ 
2.b3 I 2.26 S I. R P S 
~.07 1 
1.51 ! 
l~ .C,;' S 
$ 3.76 
!, 4~ • • 17 
'" 0;('.1" 
:. 3.()1 $ 
$ 3~.]'· ~(·.l] ~5.(·Q ~G.07 f 
! t.L~ 1 ~.0~ $ b.O~ 
S 4.~4 I 4.0~ 1 ).03 
$ 54.43 ! 4P.3~ 42.33 
t 6".4& 
S t.05 S b.05 S b .,,5 $ 
3.17 $ ;C.7;C 1 '2.2t: $ 
~ 3b.2P " 30.23 1 :'4.1!l S 
S t.~· 1 6.05 1 6.05 
, 4.54 I 4.0F S 3./3 
, '4. 4 3 ~ 4&.3~ 42.~3 
S bO.4~ 
s 6.a~ S 6.D~. S 
$ 3.17! 2.72 , 
! 3b.2B $ 3G.73 ~ 
" 6.77 S 
I· ~ .• (;7 1 
f tl.Sb So 
$ 6-(.6':> 
6.77 S 6.77 S 6.77 ~ 
4.56 $ 4.06 f 3.55 I 
~4.11 ! 47.54 10 40.57 ~ 
11.41 
!- P'.~6 
! 102.71 
$ 114.]2 
$ 11.41 !-
$ 7.70 $ 
$ "1.30 $ 
1l.41 
b.P!'> 
79.89 
~ 
$ 
~ 
43.33 
b.(.7 
"'3.3::< 
$ 
$ 
6.(~ $ 
.91 $ 
6.(3 
: .02 $ 
1.13 $ 
10.00 1-
43.33 
3~03 
6.03 
.45 
5.02 
.75 
4.98 
6.('~ $ 6.05 
1.81 $ 1.36 
If<.13 10 12.08 
6.C~. S 
2.2L S 
24.1 b S 
6.05 
1.81 
18.13 
6.77 $ 6.77 
3.04 $ 2.53 
33.80 ! 27.03 
11.41 
5.99 
68.4b 
f 
'" ~ 
11.41 
5.14 
57.07 
JILL DATA 15 H" 
CllNqAf\·T 147; DCllARS 
~IPCP~FT-t~TERNAL bLOWN FLAPS 
:;t'OO FOOT FIElD 
~ 
i 
~ 
to 
\.0 
\.0 
CP 
SCHEcDULE 
SCH. 
sou. (MILLlONQ 
PRINCIPAL 
A IRCI< AF1. INTH'.!'ST 
NOTES !'AlANCE: 
DELIVH<Y 199-' bCRR{)W 
PRINCIPAl 
AIRCRAfT , INT(RE:'T 
Nons bAlANLf 
DHIVEFY 191'8 BOl<kUW 
PRINCIPAL 
AIkCRAFT INTFRfSl 
NOTES BALANCl 
DfLlVEPY 198" BURR(IW 
PklNCIPAL 
AIRCkAfT INTERtST 
NUT!::S BALANCE 
DELIVERY 19'1(. 
PRINClpn 
SUb-TlTAL INTFRF<t 
INITIAL BAlANCE 
l(.AN AGRH,MENT F..ORRl'W 
Pfi.INCIPAL 
SUlTUTIIl INHH~l 
SENWI< flAL~IIiCE 
LUAN AGREEMENTS E;JRRCW 
REVOLVING LINE PRINCIPAL 
.') OVER PRIME INTFRFST 
181 TtiRli 84) b~LA"'U 
b['RROW 
LUCKHf~D CAlIFOR~IA CPMPANY 
COM~ER(IAL FINANCl 
MAkC .. len3 
,A 
SCH. 12 MUS 
APP. fN!'lNG 
12-31-A} 
43.33 
$ 30.3::' 
~ 3b9.97 
1 t>.O~ 
S 4.54 
$ 54.4:: 
~ 6(;.4& 
! 1.22 
$ 3d.OO 
$ 3f' .CO 
• * • Qur~T TUKEV~A~ ~1[L AlkCk.F1 * * * 
LG~N rf1AJL~/lNT~N~~T COMP~TATlr~~ 
12 MC'S 
FN'lINf'; 
12-31-82 
.. 3.~3 
-. 27.30 
! 346.64 
$ 11.07 
~ 7.84 
!j. <;'3.55 
! ,)(·.19 
, 
';'.49 
!o ",2.00 
$ ,t..ou 
12 MLS I.e Me:., 12 MCS 
f-NDl'1r. H .. ldN(. E-NDI~'f'; 
17-31-83 12-31-1-4 12-51-8!'. 
s- "tJ. 3 43.:n 43.33 
$ 24. 6 21.2? $ 11l.20 
, 303. t. £~/~.",*h $ 216.b~ 
$ 17 .I~ $ 23.17 2 Q .9" 
!. 11 • ':it 14.10(, 1 11'.13 
$ 136.91 $ 174.;:" 5> ;>11.'13 
$ 6['.48 to.4t:' 'I' 67.6~, 
$ 79.Ll 
:10 4.<:-::> ~ 3.12 
So 7'1.1J0 
;. 17.0l' 
ALL DATA IS IN 
cr~S1ANT 19 72 DOLLAR~ 
12 MC'~ E MaS 12 MO~ 12 t<lGS 12 MOS 
fNDJtIIG fNDItIIG ENul ~'c f N[)IN( E-NDING 
1;'-31-1'6 1 ~-31-8-1 1;-?1-8R 1,,-51-8'" 1.::-31-90 
$ 1l.10 $ 11.10 
" 
11.10 f 11.10 
1. 8.3;: $ 7.4C. $ 6.6t $ 5.83 
$ 99.90 $ f<P .f<(- t 77.70 $ tb.60 
$ 111.[0 
$ 1('.38 !, lC .38 $ lo.3!; 
7.7<- s- 7.01 $ b.n 
$ °3.~~ 1'3.07 t 72.69 
! 1(03.83 
! It.3f- ! 10.38 
$ 7.79 
" 
1.01 
t 93.4~ $ 83.(.7 
, 1(03.83 
$ 10.3B 
$ 7.79 
$ 93.45 
$ 103.83 
1 43.53 $ 43.33 $ 43.33 ! 45.33 ~ 43.33 
" 
15.17 $ 12.13 ! 4. HI b.ll7 $ 3.u3 
1. 173.32 $ 129.94 $ 86.l:>b $ 43.33 
$ 41.3~ $ 57.45 $ 62.83 1 73.21 $ 83.57 
5> 24 ... 4 $ 29.bt 33.~3 i 3t .• 60 $ 38.90 
t 284.70 $ 343.2~ $ 384.22 ! 414.84 $ ·435.11J 
~ 114.1,' $ 111.00 $ 103.83 $ 103.f'3 $ 103.83 
~ 
~ 
t:cj 
t§ 
!Xl 
AIRCRAFT-EXTERNAL BLOWN FLAPS 
tel 
301J0 FrJDT FIELD 
'-0 
'-0 
'-0 
* * * ~UIET TUk~[F.N ~lCl AI~(~AFT * * • 
S(,HFf)UU- L:.A LLAN 0fTAILS/1~TERF~1 CDMPUTA1IDNS 
SC.H. S£'H. 12 MUS 12 MC~ 12 MOS 
sou. IMILLIONS) APP. E:"lDIN(, ENDING FNU~G 
12-?1-81 12-:011-8;: 12-31-83 
~~VULVING LINF PKINCIPAl 
.~ OV~R PRIM~ INlfR~~T 
18~ THRL 901 btLANCf 
eURRI~ 
TOlAl PRIN(.lP/·L C+ $ 49.:'1' $ ~£t-.40 $ 6U.45 
TuTAl INHRE:ST 
" 
36.(:,0 ~ 3f<.63 t 40.7') 
TUTAl NEW ~OkRUWJ"lGS n 1· "f<."~ ~ 7".) .. $ 77 ... '" 
T1)T AL tJl&T CF- 1 .. 8, ... 0 $ ~(,2.19 " 51 ... 22 
CURRENT PORTION LTD 3b 1· .. 9.38" $ ~4.4( $ be .4LJ 
LONG TFRM Dl::lJT )!< $ .. 33.(,2 ~ 447.79 $ .. ~!'.77 
* * * * * * • * * * * * * * * * * * * * * * * * * * * * * * INITIAL DE~l IS ~SSUMEL 10 FF 60 ~(T. Of All l~UJP"E~l 
REOUIR~MFN1~ NEfDEn T8 INI1IATf SY"lFM OF[RATrUN~. 
Ol::bT 15 REPAIP OV~R 10 vEA~S AT 7 Pll. INTERfST 
AIRC.RAt-T NOlES AkE ASSUMED Tr, EE: 70 PlT. (;f H'': DELIV~REG 
FUUJPMFIIIT C/ISTS. THf NOH:S AId Rrl-AID OVER 10 YfH:S n 
7.~ PCT. INlfREST. 
* * $ * • * * * • * • • * • • ~ • ~ * ~ * • * • * * * *. * 
12 Mr~ 12 "C'S 
Fr.,; Illj(, fNl·I "'G 
I 2-3 I -tl" 12-:'1-B~ 
?~7 $ 
". t 
I O( .'- ( $ l:'Q. (' 
lCH). uC $ ~ c.... 0 
!. 14~.1:·( 1. 71.27 
s· 4l. 7~' $ 4~ .6" 
! 1 (,0.4[- $ 12e· .6< 
,. ~3 ... ,,1- ,. "t7.~P 
! bb.~(' $ 73.<. -f 
! 41:-7.7(' t> 5:1~.:. ..q 
LOCKHE Fr (t·l IfCkNI A CUMPANY 
COMMERCIAL Fl~AhLt 
ALL [,pTA IS IN 
C[N~l'~T 1972 rCllAR~ 
MARCH 1<;'73 
12 110 12 MUS 
cNGIN f~[ INC, 
12-31- i· 12-;n-87 
~ 13.48 17.70 
1 214.CC' ~ 27~.O(' 
"').rc $ ~ 1.0l 
$ 1< ... 08 1 95.71> 
$ 53.(:Q 
" 
~9.4G 
$ }69.12 ! 172.0(-
" 672.C2 J 7 .. 1>.24 
1 84.6~ $ Q~.7t-
S S&7.:'4 b~:2.46 
1;> ML" 12 M0S 12 M[!~ 
I::Nf'ING I::NflH,(. FNfll!1.G 
J2-31-f<1l 12-31-89 1, -31-9(; 
1 31.00 
$ ~1.4~ ~3 .. 9: / ..... '-'1 
~ 311. (iO 3"".ee $ :013.(( 
S &,~ .(10 ! ~1.()() 
" 
]('c.16 ! 116.54 S 1')7.90 
$ t4.C7 
" 
66.t.<. $ 6~.84 
S. 1~~ .~3 ,. 130.S 3 , 103.83 
$ 7117.I:'Po $ 8UL.17 ,. 7 .. P.lv 
$ 106.16 ~. 116.54 $ 67.1c 
$ 681.72 
" 61>5.1'" $ b8l;.94 
'IPCkAFT-rXTFRNtl tLDWN FLAPS 
~()oo FDDT F1E'lD 
~ 
"d 
~ 
~ 
~ 
t:Jj 
I-' g 
o 
5CH. 
SOl'. (MILLIONS) 
INTER!::\T ACCRUAL 
ZA INH·RFST PI>YMf-NT 
SCHFLJULE 
2C CIlPITIlLIll::D INTEkEST 
INTERf 51 AC(RlJAL 
LOCKHffO CALIFDkNIA COMPANY 
COMMEkCTAL FINANC~ 
MARCH )'173 
~A 
5CH. 12 Mas 
APP. FNDINr; 
12-31-1'1 
~ 3t>.C<,I 
$ 2.62 
------
Cf' $ 33.47 
==::=-=== 
* * * DUlfT TU~5~FAN ~TOl AI~(~AFl * * * 
LG.N DFT'Jl~/lNTFREST CO~PUTATI(~S 
12 Mu~ 
FN['ING 
12-31-1l2 
~ :;e.t3 
$ 3.02 
-----
" 
?~.61 
=====-::: 
12 "PS 
~Nr p,(.. 
12-:H-t'3 
! 4{'.75-
$ 3.(;2 
-----
$ n.73 
=-====-==== 
12 MCJ" 
~NnN(; 
12-.';1-1'4 
t 42.7;: 
,. 2.7~ 
-------
$ :9. ''17 
======:::. 
12 "'f'S 
!-NPING 
12-jl-~~ 
$ 45.1':-"1 
! 3.97 
-----
$ 41.7.2 
====-=== 
ALL OAlt. IS IN 
CI't--.STANT 1972 D(ILLARS 
1;- MO ~ 
[Nt·I Ne:: 
12-?I-f<b 
! 53.U-
$ 4.32 
------
$ 4!l.17 
======= 
12 MOS 
f'll[1TNG 
12-31-f:7 
S ~c,..4G· 
$ ~.43 
------
$ "5.06 
====:-== 
i? M(j~ 
f-t,[> 1 N(, 
1?-31-111; 
$ 64.(7 
3.eo 
-------
" 
60.Z1 
-====.===-= 
12 ~H;~ 
• Nf'H.G 
12-31-1'9 
~ t 1':-.62 
3.25 
-------
$ t·3.37 
======= 
12 MDS 
HiDING 
12-31-'10 
$ 65.B4 
$ 1.66 
-----
$ 64.18 
======::. 
AlkCRAFT-FXTE~NAL bLOWN FLAPS 
3000 FOOT FIELD 
:P 
~ 
~ 
~ 
td 
f-I 
o 
o 
I--' 
* * * CUIFl IURhu"AN Sl~l AJRLKAFl * * • 
~.CH~(1ULF IF-
SCH. ~lH. 12 MOS 
!a.(~U .. (!OlIlLlON~1 APP. lND1N(. 
IL-31-H} 
TVTAl np~kA1JNG RF-VfNUr\ i ~17.L() 
TIlT .1 nPlkA1JNG ! XPiN~F\ 
16 [l~ PR t (.) A 1 JL1I'; 
" 
7".19 
0IRH.T ~ 'j.q'?5[ 
TOTAL $ 4t9.{9 
----
TD1AL OPERAlING INC!lMF t 47.51 
If CIIPI TAL [./1 IN~ 
2& INTtkESl ACCRUAL $ ~3.47 
------
INUWE H-FORf- lAX ID " 14.(\4 
RfFER TU $C~F~Ul· 11-, Fn'< (O"lPLf 1E INCG!O\F 
L~CKHFFO CAllfOR~lA CC"PAh~ 
(OM"ItK(IAL FINA~CF 
MAI<(,H 1'>73 
NI-l INCC'MF FHlt~ (,Hf.;ATJ()W 
12 loll'S 
F-Nl') NC' 
J.<-:;I-e2 
1 ,>47.7u 
$ 77. Hl) 
1> 4£~.3U 
1 ,><·,,_10 
1> .. 4.60 
$ ?>~ .. bl 
----
.$ 8.99 
~TA1EMHn 
12 f'( ~ 12 Mt::, l? ~f'S 
c N['} ',,(- F "':'1 "1;( q .. DI'JC 
12-31-c" 12-31-E4 12-~~1-85 
$ '..#q~ .2Li 1 t~C.l\J $ d-2.bL· 
j, /; •• 41 t 'i 3. I I 'I> "II. .14 
!. 4b.-\.;: (J ,,"3.IH ! 536.l1C 
!, '>4~.()1 ~ ~ "b.'" 1 $ /:.3; .'14 
---- ----
------
t 4'). ~,q -43.1<" 1; 4 CJ .6t:.. 
~ :'7.13 ::'9.'-1' $ 41.72 
----
------ ------
.$ 7.1'l !, ~.L."", S 7.94 
All DA1A I~ TN 
CUNSTANT Iq72 DLLlARS 
12 MOS 12 ,~US 
,';['}"'(', 'NflING 
12-"}-Kt, 1,'-? l-'i7 
l> 7D.Be 1> 711.9C-
l 105.C;C' $ 118.4" 
f "cO .(·r. " 597.10 
b6'>.C,U $ 7I!>.65 
------- ------
41.<4() $ ~c.25 
.$ ... 8.77 
" 
55.0t:-
-----
-----
1- .87- $ 1.10 
1<: ,-10S 12 ,,,f'~ 1, MUS 
t-'::)J~:( L~UI~-:L I NiJING 
1 <--?I-bE< 12-,,1-1'9 1<--31-90 
$ b20.£O $ ot.b.5( 943.9(. 
$ 129.13 !. 133.e:, 1 133.52 
1 b27.30 'I> b:.7.3C ~ 71b.40 
! 7~b.43 $ 791.15 $ 849.92 
------- ---- ------
$ t:-3.77 f 77.3!> $ 93.98 
$ 00.27 $ t3.37 $ b4.18 
---- ----- -----
$ 3.50 S 13.48 .$ 2".8l; 
AJkCRAfT-EXTE~NAl BLOWN FLAPS 
3(L'0 FOOl FIE:LD 
:t> 
I-d 
~ 
~ 
~ 
to 
~. 
o 
o 
l\) 
SCHH>Ulf 
StH. 
SOU. (MILLIONS) 
IF INcnMf Sf-FORE TAX 
&IFF~RENcr PEl WEEN 
Ib lAX AND ACCuUNTIN~ 
Hx T"ICGMF 
1 AX Rt.1E 
CARRY FORWARD ADJ. 
LO~~ CARRY FORkAkO 
fXPIRFD CARRY FORWARD 
CA~P.Y FuRWARD BAlANCr 
INCOME TAX 
fJI"FF"RRFD TAXES 
IC FFO. INCOMF TAX 
ACCOUN1INE TAX ~XP~NS~ 
LOCKHtEr CALIFORNIA COMPANY 
COM~EKCIAL FINANCF 
MARCH 1913 
* * * CUllT TvRElFAN STOL Al~CRAfT * * * 
20 INCOME TAX PAYMENTS 
SCH. 12 M(l<; 12 MOS 1" ~[;S 12 MOS I? MCS I, MOS 12 MOS 12 MOS 12 HOS 12 MOS 
AI'P. FNGINe FIliDI"IG f-NOIIIIG FNDINC FNflIIliG fNCIN( fNDING ENDING flllOING I NDING 
1,,-31-81 12-:01-82 12-,,1-l<3 12-31-!!4 12-31-85 12-31-86 12-31-87 I,,-'1l-88 12-31-89 12-31-90 
$ 14.04 $ 8.99 
" 
7.&6 !, 3.27 $ 7."14 $ .137- $ 1.1"1 S 3.50 
" 
13.98 S 29.80 
" 
5( .<12- S 4l.51- S 3:·.61- 1 ,8.::9- s 2~,.9!i- " 20.9~- So n .86- $ 19.8/;\- S ~C:.24- $ 20.55-
-------
----
----- ------ ------ ----- ----- ------- -----
-----
" 
36.8B- " 51.52- $ 2~.7"- 2~.17- $ 18.04- ~ 21.82- $ 20.67- $ 16.31\- t.26- $ 9.25 
4f<.(JOPCl 4i1.clOPCT 4, .()OI'Ll 4!i.OOPel 4f' .OC.PC T 4P .OOPtT 48.00PCT 4f.OGPCl "8.DepCT 48.00PCT 
So 17.7u- $ 15.1:;- ! 
S 17.7l" $ 15.13 $ 
$ 17.10 ,. 32.83 $ 
------
----
$ 24.44 S, 19.4'0 $ 
----- ----
1A ! 6.14 ! 4.31 $ 
lZ.~h- 1 12.(1:-$- fl.6t- $ 
12.36 $ 1l.O" So 1'.66 
45.19 $ 57.'21 S' 6~.93 
---- -------
------
10.13 13.t 3 ! 12.47 
------ ------ -------
3.71 3- l.~'-' ! 3.81 
ALL ~ATA l~ IN 
CUN~TANT 1912 ['GLLARS 
$ 
~ 
S, 
1 
! 
lC.41- $ 9.92- $ 1.P.6- 1 3.00- $ 4.44 
10.41 $ 9.92 $ 7.1'6 $ 3.0(1 
$ 4.44-
11.70 S 15.13 $ 12.3t> 12.08 $ 4.42 
58.10 $ 53.49 $ 48.99 $ 39.91 $ 31.05 
------- ------ ------ ------- -----
1('.06 t 10.4" ! o.!>4 1 9.72 $ 9.86 
------- ------- ------- ------- ------
.41- ! .57 1.68 6.12 $. 14.30 
A}RCRAFT-fXTERNAL bLOWN FLAPS 
)000 FOOl F H:LD 
~ 
~ § 
~ 
b:l 
I-' 
o 
o 
w 
~C~f!JlIll 
!.CH. 
~UU. (MllLION~1 
IF TOltl OPE~A1ING RlVfNUf' 
IF n'TAl UPFRA1ING t XPl N!.. < 
IF TnlAl OPt-RATINb IfllCCMr 
]~ CAPllAl (,AIN5 
2A INHRt Sl ACCRt'AL 
IN((!M~ BfFOR~ TAX 
20 lAX fXP£!IISE 
I'<f-l ]NCO~lf 
LOC,,;,! fOCAL IfC:i<NIA (.{'MPA~Y 
cr'MMf"'CIAL f1NAN(f. 
MAkCH 1<;13 
,. .. ,.. "lIfEl lUF-5Q~AN :"l(A kHCfAF', '" '" ,. 
11> 
~C.H. 12 '1L:' 
API'. FNDIN(· 
lZ-31-1"1 
, ~11'LL 
S. 4b" .l.g 
-------
" 
,,7 • ~: 1 
f 33.47 
-----
!. 14. (14 
$. tc.74 
-------
CF 1 7.3C 
===:-:=--= 
~"T lll/(UME ~k;'''1 I,PH:Alll": 
12 MU:'; 
t-NOJNG 
ll-.H-82 
1 ':.-47. 'rr 
$ ~~?ll 
-------
1 4".60 
S 35.61 
-----
J 8.99 
1 " .:ll 
----
4.bO 
:==:::=== 
12 "'L S 12 ~li~ 12 r.,cS 
H>;[lNlo b~[·l'l(. Flllr; J ,'f, 
12-;,]-IJ] 11-31-~" 12-::H-tS 
. ~'t4.2(! !. 1'»(-.1, ! f.f- ~ • b<' 
1 ~ ..... B .t;l ~ '.')t ... ] $ 63;.'14 
------- ------- -------
i.:-,. ~'" 1, ... :~. J ~ 4'-1.t t· 
3-1.7~ ,. 3".~ 7 41.7~ 
------- ------- ------
7 .et~ $ 3. ,,;: $ 7."'4 
$ 3.77 $ 1 • ~ ~ 3.81 
------ ------- -------
S ... 09 $ 1.b7 
" 
4.1: 
===:.:==-= ==:::.=== ====-==== 
AU ' .. AlA 1~ Ir' 
Cl~Sl~Nl 1~72 GfLl,RS 
1;> '1[' S 1; ~\(J <; 
FNf'P«, E: ~.I[·I 1\;(, 
12-31-fb 12-31-87 
i 7L3.~(, ~ 771.9" 
1 tt-5.Q( 1 71~;.6·~ 
------ -------
47.Q() ~ {", .2~ 
46.77 ~5.06 
------- -------
.87- $ 1.1 0 
.41- • .~7 
------- -------
$ .46- $ 
." .. 
=:-=:=== ======= 
1" MC<' 12 M~.5 lL MOS 
\'Nf'IM· r U:It,(; IN[.ING 
12-H-Iif< !~'-31-f-'1 12-31-90 
,. 1'2(,.20 l> !lU;.5C ~ 943.90 
S 7~,t-.4~l . ',"1.15 , 84"'.92 
------ ------- ------
$ 63.77 77.3' 1 93.98 
60.27 !. 63.37 1 64.18 
------ ------- ------
$ 3.~(' $ n."'!! ! 29.S\] 
1.68 
" 
t,.72 1 14.30 
-------
-_._----
-------
$ 1.82 $ 7.Lt 15.~0 
====:::== =-==-==== ==:==== 
AJRCR.FT-~X1ENNAl HlLWN FLAP~ 
2000 FOOl FHlD 
!I> 
ro 
~ 
9 
~ 
IJj 
I-' 
o 
o 
+="" 
SCH. 
SOU. (M1LLTCN~) 
~ (HF~ ULf, 2B 
5(h. 17 MCS 
APP. ENDING 
12-2>1-81 
CASH AD~ITION TO ~~UI1Y CF 
OIVIUENOS 0-
NUTE 
SEE 5CHfLUlE 3A Fek SE'tIl 
LOCKHl'fO (.ALlFORNIA CuMPANY 
COMMERCIAL FINANCE 
MARCH 1<173 
., 
* * * CUIF' TUP5~rhN 'lCL Alk(~AFT • * * 
LlVWI::NC PAYroll '1T~ ANt. ~('liJlY TNC«fA5~~ 
12 "liS L:' "II ~ 
F~DIN[ ''101'( 
l?-~l-~~ 1£-31-&3 
l~ ~G~ 12 ~ns 12 MO~ 
f~DI~l fNGING ~NDTNG 
lL-31-~4 12-31-e~ 12-31-86 
ALL ['ATI IS Ir~ 
(eNSHNT lQi,' f'OLLARS 
12 "IDS 
~MH"'(; 
1~-31-,,7 
12 MOS 
~ '.r., 1 NC 
12-31-H 
12 MLJ~ 
f !II[;I "'(, 
1,-;oI-v" 
12 'IUS 
I '\IOING 
12-31-~O 
AIRCRAFT-eXTERNAL BLOWN FLAPS 
3000 FOCT FIELD 
!:t> 
I-d 
I-d 
t<:l 
t§ 
~ 
tel 
~ 
o 
o 
Vl 
SCOt-!. 
SOLI. I 1-11 LllOW,) 
SCHH'Ul t 
FUNDS P~OVTDH' 
II NET INC(jMf/LHRATION~ 
If- PFI'KFCIITJOf'./AMORTllATlOt, 
2A INTEREST ACt~KAl 
20 CURR~NT )NCO~E TAX ACCtL 
1(, GEFERRFD TAXFS 
N-P( S IT "[FUND 
10 (lTHFIl CHANCES/W[l~Kll' CAP. 
IF ~ALF UF AIRCRAFT 
2t CA~H ADDITIUNS n EOl!IlY 
2~ NFW BURROWINGS 
TOTAL PROVIUE [j 
EUNe'S APPLIED 
21 LCAN RFPAYMfNl~ 
2A INTERE:~T PAV~FNTS 
2U INCOME TAX P~YMENTS 
2t OIVIDEND PAVMENT\ 
2C DFl'llSJTS Cll'! AJRCKAFT 
2C FlI&I'T E'UIP~ENT 
2C (ROuND PROP. 
2C FACTLITIFS 
2(: SPARES 
* * * QClEl TURPLFIN STfl AIRCRAFT * * • 
(f CASH FLL-I\ 
12 Ml'~ 12 Mll~_ 1;: ~['~ 12 "'L~ 
FNDING f~rING ENrI~~ FNnING 
SLt-!. l~ MUS 
M'P. fNUNC, 
12-31-Pl 
1';' :-IPS 
fNPIN(' 
12-31-f-2 12-31-f~ 12-)1-'~ 12-~1-B~ 12-31-86 
$ 
i 
$ 
$ 
1. 
$ 
$ 
7.=0 $ 
7G.l" ! 
33 ... 7 ~ 
17.70- $ 
2 ... 4.. ~ 
;.04.'>"- $ 
• (;C ,. 
4.b8 1-
-17.8(1 " 
J~.t:l ~ 
15.13- $ 
19..... 1 
1.34- s, 
.Ll " 
".C<'- $ 
85.41 ! 
37.73 
12.3 ... ·- " 
16.13 
1.(3- ) 
.L 1 $ 
1.07 
"? .11 $ 
3'1.'" ! 
12.uf-
13.t ::' 
1.49 -
.01 
4.1 :' 
"6.14 
41.72 
$ .46-
, H?,<t· 
4&.77 
1<.06- 10.47-
12.47 " JO.0b 
1.24- ! 
.01 ~ 
1.66-
i:.2b 
12 M(l~ 
HoJnI'-iG 
1?-31-R7 
.62 
11 R .4? 
12 ",()~ 
~W'IN( 
12-31-88 
1 I.Pc 
$ 120.1'; 
6Ct .27 
lL MO~ 1;> MO!> 
~~DI~C ENnING 
12-31-8~ 12-31-40 
f- 7.2t 
$ 
$ 15.50 
$ 133.5<-
" 64.1& ~5.0t: $ 
9.92- 1-
10.4" ! 
$. 133.d~ 
b3.~7 
3.0l)- $ 
?14 
7 .Et-·- !> 4.44 
&.86 
" 
1.10- $ 
2.26 $ 
0.2b $ 1 
1.43-" 2.87- $ 
2.~j ~ ll.&r $ 
6.70 
2.38 
f. "1:' ... 1< i "/4.14 $ 77.413 :! IbO.4~ 12D.b<' lc9.12 $ In.OO , 145.~" $ 130.1':' $ 103.P3 
$ 19J.6i ! 195.~6 $ 2t7.46 S 2~~.~1 1 271.72 ,. 323.52 "347.77 '339.34 "346.4t "339.41 
" 49.3~ ! 54.4U $ 60.45 '1~~.·0 " 73.27 
" .~6.n9 
1 ;:~.22 
$ 60.4!-
t =-.~O 
" .10 
! 11.;:'L 
f> 
1 
1 
1 
?fI..b3, t 4(0. 7~ 
22.6:-
6'-' .48 
5.t.tv 
$ 42.1':_ ~ 
!. /4.""'"" $ 
$ ~ (;.41' !. 
~ t,.7(' !. 
t .lC 
14.«(' 
4':0.69 
f'4.6l' 
$ 53.0(· 
4(.f r 
~. 114.1:2 
$ 7.40 
1 .10 
,. 22.10 
q~.76 .$ 10t.lt .$ 116.~4 $ 1~7.90 
.$ 59.49 
! ~;:.43 
$ 111.00 
$ 6.6(, 
$ .10 
" 64.07 
.$ 3£ .r.6 
$ 100.83 
1, b.60 
:$ .1 (l 
1 to.t2 
3(,.4( 
$ 65.64 
$ 8.1'.5 
.$ 103.83 
.$ .10 
2F JNCRFASF/D[FtRR~u CHARGf\ ~ 1.131 
" 
" 1 
:"l.ll 
~O.19 
~."u 
.1e 
1::<.£(\ 
1.70 
$ 
1 
.$ 
$ 
1 
.10 
1 ... be., 
1.R! !, 1 .81 
~I.'1~ 
f,7.t ... 
7.10 
.le 
22.5(· 
~ .O~, 1.69 
$ ~O.50 
.$ 1.82 
$ 2{1.50 
,. 1.5& 
10.!:3 
! 6.ol' 
! .ll' 
S 20.50 
! 1.~f< $ 1.5& 
TOTAL .bPPLl Ell 
CASH FXCESSIDFFICIFNCY) 
fNCH~G CASH 
LOCKHftL CALIFURNIA COMPANY 
COMMfRCIAl EINA~!Cf 
M/RCH lq73 
~ )"L.c8 ~ 19~.2~ • 2Ut,.~2 $ 207.~0 $ 270.1 u ~ 323.78 
$ 1.0t,- $ .03 
t 1.[6- .$ 1.C~- f, 
.~.. $ 1."0- $ 1.03 t 
.49- $ <-.39- ~ 1.36- ~ 
ALL GATA lS IN 
(LNS1ANT 1~77 OULLAA~ 
.76-
1.62- 1 
347.72 ~ 3:8.4C $. 346.1"1 $ 337.00 
.0" " .44 .$ .29 .$ 1.51 
1.57- '" 1.13- 1 .84- .$ .67 
ATRCR'~T-~XT~kNAL BLOWN FLAPS 
3000 HiOT FIELD 
!J> 
~ § 
!;:! 
tJ:j 
I--' 
o 
o 
0'\ 
SCH. 
SOU. (MILLIONS) 
SCHI:DUU-
T~TAL ll.bILI1IE5 
LOCKHEED CALIFORNIA COMPANY 
COMME~CIAL FINANCE 
MARCH 1913 
3!-
SCH. 12 MOS 
APP. ENDING 
12-31-81 
* * * ~UIFT TURfOFAN ~TDL AIRCRAFT * * * 
p. A L ANC E SHEE T 
12 MOS 
ENDING 
12-31-82 
12 MD!; 
FNDII\IC 
12-31-1J3 
12 MC~· 
END INC 
12-31-84 
12 M«S 
~NDJNG 
12-31-~5 
12 Me'S 
ENDIN(, 
12-31-Pb 
12 MO~ 
ENOING 
12-31-111 
12 MOS 
ENDINe 
12-:H-bb 
12 MOS 
ENDINC 
12-3I-8~ 
12 MOS 
ENDIN( 
12-31-9(; 
$ ~93.1q $ ~je.IO ! ~73.~2 $ 7C~.18 $ 78?2l S 872.45 $ 952.1\9 $ 991.3 Q I 9~5.1( $ 943.19 
All DAlA U IN 
CONSTANl 1972 DOLLARS 
AIRCRAFT-EXTERNAL BLOWN FLAPS 
3000 1'001 FIELD 
~ 
I-cJ 
Ijj 
~ 
~ 
tJ:j 
I--' 
o 
o 
~ 
!:CHI-DUU 
~CI-' • 
SOU. 'I"IIlLlONS) 
NUMBER CF CLMMON SHARES 
AODITTONAL STeCK SOL" 
'HlTAL CO,""'OIli 
PRIcr PfR SI-'ARF 
URNl NGS PER SHA~ l 
?B CASH ADDITION TO EQUITY 
PAlfI IN CAPl1AL 
1 A NE T INC014E 
DIVIOFNOS/CnMMDN SHARF 
n DIVIDENUS 
RETAINED EARNJIIIC, 1NCRFA~b 
RfTAJNrD FARNJNGS 
C. OMMON ~. TOC K l Oli 1 TV 
L~CKHfEu CALIFORNIA COI"IPA~Y 
CO"1rf(CI AL HNANCE 
MARCH 1"'73 
* * * 'Ulfl lURlGFAN ST~l AIR(~AFl * * * 
3A 
SCt-. 12 MU~ 
APP. fN111'lG 
12-31-1'1 
$ 10.00 
$ 7.30 
" 
7.30 
$ 7.30 
lJ So 2"{-.l7 
([''1'10111 '>I(lCK "fCl'NCTLJATION 
12 )4(1~ 
EIIIDI"fG 
12-31-82 
! 10.00 
" 
4.t-!' 
" 
4.6!' 
,. 11.91' 
S. 300.85 
12 "Ins 12 foIOS 1<' "Ir's 
t 'ljLJ I: 1(, EI\I[.} :1/(, fNCING 
1~'-31-b:: 12-31-~4 12-31-85 
t 10.(,0 Jr..oo $ 1",.00 
" 
4.0e !o l.b7 !. 4.13 
" 
4.(1" 1.1>7 $ 4.13 
$ 11>.C7 1 17.7t. 
" 
21.87 
1 30 .... "4 $ JOb.oI " 310.74 
All !lATA IS Ir\ 
CGNSTANT lQ7~ ~LLI_ARS 
12 M(;~ 12 ,",uS 12 MO~ 12 "lOS 12 MO~ 
EN['I'll, ENDING ~Nl'ING FN["]NG bNOINb 
12-:H-U, 12-31-87 Il-31-I'f< 1;;-31-1'<1 12-31-'10 
" 
IO.uO \" IO.OU $ 10.00 
" 
10.00 
" 
10.00 
S 
.4t-- " .62 $ 1.!'2 7.26 $ 15.50 
$ 
.46- " .62 I.P;> $ 7.2b $ 15.50 
$ 21.41 2£'.03 1 ~3.85 So 31.11 So 46.61 
! 310.2l' So 310.90 $ 312.72 $ 319.98 $ 335.48 
!l> 
::g 
t<:J 
t§ 
'J~C~~FI-FXTEFN~l bLOWN FLAPS ~ 
tJ:j 
3UiO H'DT F l~lO 
I-' 
o 
o 
0:> 
SCH. 
SOl! • 
Cf CA~H 
SCHWUlt 
IMILLlON~1 
10 OTHER CURRfNT ASSFTS 
TUTAl CURRENT ASSETS 
IB FLIGHT EQUIPM~NT 
2C EQUIPMENT DEPOSITS 
IB PROPfRTY~FACIlITlfS/~PAPF 
18 Pkl SlRVICE EXPENSE 
IB 727 MODIfICATION 
20 TAX RESERVE 
TOTAL ASSE:TS 
2A CURRENT PORTICI'w LTD 
10 OTHER CURRFNT LIAR'S 
OTHER NET 
TOTAL CURRFNT LIA~JlITIES 
2A LONG TERM DEBT 
DEFERREU FEDfRAl TAX 
OEFERRHl OTHEk 
3A STOCKHOLDERS EQUITY 
OTHER 
TOTAL lIAB. AND t~UITY 
* * * CUIlT TUR~UFAN SlOl AIRCNAfT * * * 
3B BALANCE SHEEl 
SCH. 12 MOS 
APP. FNOING 
12-:31-81 
12 MOS 12 MOS 
.NDING ENDING 
12-31-82 12-31-83 
12 MOS 
~NDINr. 
12-31-«4 
12 MOS 
~NDIIliG 
12-31-85 
12 MOS 12 MOS 12 MOS 12 MOS 12 MOS 
~NDING ENDIIliG fNDING ENDING [NDING 
1,-31-86 12-31-87 12-31-88 12-31-89 12-31-9L 
~ 1.06- ~ 1.03- $ .49- 2.3~- $ 1.36- $ 1.u2- $ 1.57- $ 1.13-! .84- ~ .b7 
~ 13~.~2 S 1~3.3e $ 149.37 $ 1~ •• 7~ ~ 166.85 1 18C.55 $ 192.86 $ li&.89 $ 20D.4~ $ 194.83 
$ 134.8t 
$ 537.00 
$ 31...27 
,. 100.16 
$ 3.02 
$ 60.95 
$ 17.7C 
$ 142.35 
" 5~S.44 
,. 46.7e 
107.46 
$ 3.5~ 
,. ~O.5b 
$ 32.83 
~ 1413.1>" 
$ '>83.1::> 
$ • > • .,e 
$ 113.21" 
$ 4.00 
" .L.68 
! 45.19 
So 152.:37 
1 (,0 •• 0" 
l> i,3.24 
$ 114.6'1 
,. 4.27 
" :n.46 
" '>7.27 
$ 16~.49 
$ 63 •• 15 
67.13 
" 137.2(1 
$ 4.51' 
$ 2:'1.46 
$ 6~'.93 
$ 178.~3 
$ 724.(S 
$ 57.02 
$ 142.54 
$ 4.45 
t 17.04 
t 51:1.70 
$ 191.29 
$ 793.00 
S 62.25 
$ 14&.fl'l 
$ 4.4':> 
" 10.42 
S 53.49 
1 197.76 
$ 840.()2 
!> 53.24 
$ 154.29 
,. 4.22 
$ 5.59 
S 4fl.'l9 
$ 199.62 
1 fH0.97 
$ 38.5° 
" 159.29 
! 4.04 
! 2.66 
$ 39.91 
$ 195.50 
,. 410.46 
$ 138.33 
$ 3.93 
$ 31.05 
$ ::>&9.90 $ 93H.9~ "971f.f<h 11012.3" Hool.q4 $ll~2.73 $1263.7'1 S1304.11 $1315.08 $1279.27 
=-====== ====:== ======= ======= =-====== 
$ 49.38 $ 54.4C $ 6(1.45 " 66.50 $ 7~.27 " 84.68 " 95.78 $ 10b.lb $ 11b.54 $ 67.16 
$ 86.92 $ 93.04 S 91'.00 $ 101.GO "11~.75 $ 124.79 $ 135.91 $ 140.51 ,. 139.21 S 140.28 
=====;: :.=-:==== =====:0:;:' 
$ 136.30 S 147.44 $ 15P.45 S )68.40 $ 11'6.02 t 20'1.47 $ 231.69 $ 246.67 $ 255.75 $ 207.44 
$ 433.02 $ 447.79 $ 459.77 ,. ~67.70 $ 514.31 $ 587.34 ,. 652.46 $ 681.72 1 685.63 $ 680.94 
S 24.44 $ 43.88 $ 6C.Ol $ 73.64 $' 86.11 • 78.47 $ 73.83 $ 70.73 $ 63.79 $ 68.23 
$ 296.17 $ 300.S:' "304.94 S 306.01 $ 31tJ.74 S 31C.28 $ 310.'10 $ 312.72 $ 319.<>8 $' 335.48 
S .03 $ 1.01- $ 2.31- $ 3.ih- $ 4.24- $ 2.83- $ 5.09- $ 7.73- S 10.07- $ 12.82-
$ &89.96 ~ 93R.~5 $ 97~.8b $1012.39 "109~.94 $1182.73 $1263.79 11304.11 $1315.0~ $1279.27 
~~-====:::: ==-:==== 
THE DfFfRRED FEDERAL INCOMf TAX IS REDUceD E>Y TH!:: 
EXPIRED CARRY FORWARDS. 
LOCKHEED CALIFORNIA CGMPANY 
COMMfRCIAl fINANCE 
MARCH'1973 
Jll DATA IS 1~ 
C~~STANl 1972 DULlARS 
AIRCRAfT-fXTERNAl BLOWN FLAPS 
3(100 fOOT FIELD 
!l> 
~ 
~ 
~ 
ttl 
...... 
o 
o 
'D 
.!oU"!. 
~DU. lt4Jt..LllJN!" 
"lNWI'\£ 5TAT!::.KFNT 
1A TDT.t.. RFYINlJE 
SCHf,{lULF IS 
SC~. 12 .,OS 
APP. H.DING 
12-3l.-IH 
* * * ~UIET TURBOFAN STUL AIRCRAFT * • , 
FlfllANtlAL FVALUA11LlN 
12 MOS 
FNDING 
17-31-8Z 
12 MlS 
I': NO PJ( 
1.,-31-83 
17 "'OS 
. t:NDING 
12-:H-~ .. 
12 MOS 
!ON('l!'lG 
12-31-85 
12 M(,$ 
fNDING 
12-31-1'0 
12 MOS 
FNDING 
12-31-87 
12 'lOS 
I':N[;IN(' 
12-31-fHl 
12 M(~ 
t-NGING 
J2-31-89 
12 ~OS 
-ENDING 
12-31-90 
:s 517.2D £ '.>47.10 ~ 59 ... 2(' 1> t·3v.1C $ '687.6(. $ ID.SC $ 771.<lC $ 8;;0.,·l 'flte.5l $ 943.<W 
..1 ... TUTAl {lP£l<.JlTJ?«; INCDM+ :s 47.~1 $ ~.6D S 4"'.~ ~ ~3.1~ ~ 49.66 $ 47.90 ~ ~6.2~ $ 63.77 $ 77.3~ $ ~3.9B 
IA t..I£T ..ltllCf)Mf 
BALANCE StifU 
311 CURRENT ASSET!. 
3t! CURRkNT t..IABlLlTlES 
iIORKYNG CAPITAL 
CURR£:.,T RAnD 
3f T['1At.. ASSETS 
3£', TOTAL LIABILITIES 
3B STOCK~~LDrRS FOUITY 
t:APTlAl..l2ATlON 
SfNIOR 1'F6T 
+"NK UJ.ANS 
i<EVOlYH, 
TOUt.. 5FNInR IJFDT 
LOCIC.l4fHI LAt..1FURNIA WPWANY 
CUMI1FliCIAl FINANCE 
MARC+-! 1'173 
.s 1.30 !. ~_~il !. 4.U9 $ .1.:67 :$ ~.13 :$ _~6- $ .62 1 1.1'2 ~ 7.26 $ .15.50 
~ ~34.fl6 • 142.35 ~. 1~8.bS ~ 152.37 :$ U'~'.~c,. s 178.93 ~ 1"Jl.2'" :$ 1~7.7L· j... 1~.:62 $ 19.5.31> 
$ J36.30 to 147.-44 :$ 1~t'.4=' :$166 .... " :$ H!6.D2 to L()</.~7 :! 231.69 .$ 246..t.7 .:$ 2!>5.75 .$ .2D7.44 
:$ 1.-44- S :!>_~- s 4:>.~"1-! 16.{)3-"$ 2C .5.3- S 3V.Slt-:$ 4(,.40-.$ ~13.r,.I-:$ -!>6.1.3-.$ 11...94-
.989 .9b!> .940 .90~ .£91J .S~ .S2t· .1'02 .781 .<;142 
$ b89.96 :$ 93A.~~ ~ 97b.b6 SI(12.39 $1092.94 $]182.73 11263.79 11304.11 $1315.08 $1279.27 
S 5"3.10 S t>3JJ.I0 l <b73.C,2 :$ 7(.5.78 $ 78;:.2f 1 872.4f $ 9~2.8<1 $ 991.39 :$ 9<,15.10 :$ ~43."79 
S 296.17 S 300.85 :$ 304.94 1 306.61 S 310.74 S 310.28 :$ ~1(..<l0 $ 312.72 S. 319.98 :s 335...411 
"$ ........... 0 :$ 440.19. :$ 440.22 $ 434.2(, 1 .. 28.58 :$ 458.(2 $ 473.24 :$ 470.88 $ 458.17 :$ 435.10 
:$ 38.00 :$ 62.00 1 7 Q .(:0$ 100.00 $ 159.00 :$ 214.00 :$ 27~.00 $ 31"1.(0 $ 344.00 $ 313.00 
:$ 487.40 :$ 50L.19 1 519.22 S 534.20 $ 51'7.51' $ (,72.(;7 f 741'.24 $ 787.1'8 $ 802.17 $ 748.10 
ALL DATA IS I~ 
CUNSTANT 1972 rOlLARS 
AIRCRAFT-EXTfRNAl PLOWN ~lAPS 
3{)CO -FOOT -Fl£LD 
!l> 
tg 
-pj 
S 
t;j 
t:d 
I--' 
o 
I--' 
o 
SLH. 
SOU. 'MILLION!') 
RATIL: ANALYSIS 
LONG TEf{M DEbT 
fOUlTY 
SCHFOULE 
LPCKH~ED CALIfORNIA COM~ANY 
COMMERCIAL FINANCF 
MARCH 147::' 
IS 
SCH. 1£ MOS 
AI'P. ENlING 
12-31-81 
l.b79 
...... QUIET lURf'llFAN 51f1L AIRCRAFT * .... 
FIN'NCIAL EVALUA1IQN 
1~ M'-S 
FNPING 
12-31-!:2 
l.t-b9 
12 Mrs 
"NflIM, 
12-31-83 
1.703 
1<' MOS 
~N[1It\'G 
12-31-i'4 
1.742 
12 MOS 
~NflING 
12-31-85 
I.R91 
ALL DATA IS IN 
((,NSTANT 197~ DOLLARS 
12 MOS 
ENDING 
1<'-31-86 
2.166 
12 "OS 
ENDING 
12-31-87 
2.407 
12 MO~ 
ENDING 
12-?1-8f< 
2.~1<; 
12 M(j~ 
FNDING 
12-31-8" 
2.5C7 
12 MOS 
ENDING 
12-31-'10 
2.230 
AJFCRAFT-EXTERNAL bLOWN FLAPS 
3(100 FOOl FIELD 
~ 
~ 
El 
~ 
tJj 
I-' 
o 
j..J 
I-' 
SCHEDULE 
SCf-i. 
sou. UUllI01llSJ 
.sHill DR DF:B1 
J.!> ~._ t.u:A'NS 
IS llf:VDLVER 
1DTAi. 
i'OOITY ~.S£ 
~s HIUI'-V 
ll.lTlD 
m:'el 1Q.XlflltJM 
DJ-FFntlMU 
U)~1(.Hf£!) r.ALlf-OI<~I. LOIWAlIIY 
CL~~rF.CIAL FlnANLE 
MARCH 1973 
~ ~ ~ ~tl lUREDf.~ SlDL AIRCRAF1* * * 
2~ DHI'-~~ 
5 L+!. 12 ..uS U 1'tI3 1.2 "'!ll5 J.L MIl!> J.2 MG5 I" Me!. 
"'Pf'. FNDnt[, flmIfIIG H1D1~ T1'4D1Nt; HIDING fr-..DING 
U-~l-tl~ T2-3~ .L:'-31-E3 .l2-3J.-t .... L"'-;l]-B5 12--31-8f-
:$ ~.4i> 4 -""",(J..:}'i $~_Z? $ -434.2(' .5 -42f..5ti l> ....... e • £::2 
... 3e.OO $ ~_4/'O 3; 7".l'k .. 1 (i'.. H' "! l~q.{)'f· '1 2]4.l'D 
S ""fl2.4{l '5 !>112.1<;1 ... '51"'-22 :$ ~34_2'(; S 3!f7.5B ~ t7:2.L2 
:$ 2"6.1.7 $ 3().t;.l!3 $~.~ '$ 3ll6.. ... 1 S 3Ul.'74 $ :UO.2'B 
1. .. l:-2~ J~D'" "l..7<3 1.742 :l.fl'ql 2 .. 1£>t> 
s !>"l2.'::;'<' .$ <tDl.70 .. 6094bB $ .-.13.27 .$ t.21 .... E' 1 b20.'5b 
~; Itl9. __ .$ "19.51- .$ 9u..i>6- $ 79.D2- .$ 33_~ .$ <;l.~ 
'U "I>.lA IS 1'" 
[.11!I.5 T ANT 1 '17;> DOL LAR ~ 
12 1'105 
fNClING 
]~-31-~7 
~ ... 73.24 
:$ 275.00 
S "74&.2-4 
s 3:1D~~{) 
2.407 
.$ :621.1!U 
~ lU.4-4 
12 ~o!. 12 i'll'S 121'!D5 
t:NDI N(, HWINe. HliDJ14b 
12-31-88 1.c-:H-89 12-31-'90 
$ 470.88 $ -4~.17 J -"135..10 
'5 ~17 .co ~ 344.00 l> 313.DO 
.$ 7f;1.t<"*< $ 802.1"7 .$ 74B~l.[j 
S 31i!.72 S 31~.""1J '5 335 .... 8 
L.~l-9 L.!D7 2.230 
• b~""" 639 .. '9b '5 :674:1."10 
! 162.44 ~ It2.21 $ n.l~ 
AIRcrAFT-FXTER,..Al ~LOWN fLAPS 
3c..('0 fOOT FIELD 
.!l> 
~ 
t:9 
~ 
t! 
iJj 
I-' 
o 
I-' 
I\) 
<;CHEDULF 
SC~. 
SOli. (MILLIONS) 
INVESTMfNT 
CF DEPOSIT ON AIRCRAFT 
Cf FLIGHT EQUIPMENT 
CF GROUND PROPHTY 
CF FACILlTlFS 
Cf SPARES 
TOTAL INVE!>TMENT 
PH- SE NT VALUf 
TOTAL 
SOURCES 01- CASH 
CF NET !NCUM!' 
CF DEPRFcCIATION 
2A CAPITALIZED INTEREST 
Cf DfFERPEO TAXES 
lOTAL !>OURCES 
DISCOUNTED R~TE OF RETU~N 
~·.OI PCT. 
LOCKHEED CALIFC~NIA CUMPANY 
COMMERCIAL FINANCE 
MARCH 1<173 
4C 
!.CH. 12 MOS 
APP. ENDINe; 
12-31-81 
$ 21J.22 
$ 00.48 
$ 5.4C' 
$ .Iv 
$ 11.2(; 
-----
$ 105 ... 0 
$ '-17.60 
$ 896.<;11 
5. 7.30 
5. 70.19 
S 2.6Z 
$ 24.44 
-----
$ 99.31 
* * • OUIEl TURBCFAN STOL AIRCPAFT * * * 
DISCOUNTFP CASH ~LOW 
12 MOS 
P<IOT"IG 
12-31-82 
$ 31.11 
$ 50.19 
$ 5."'u 
$ .10 
~ 1'.20 
----
$ 10C.50 
S !'l.12 
s 4.68 
S 77.80 
" 
;\.02 
" 
19.44 
----
$ 98.90 
12 MOS 12 MO!> 12 MOS 
eNDING ENOING P,,[lY"Ie; 
12-31-83 12-31-1' .. 17-31-85 
$ 22.63 $ ,~.~q $ 51.83 
$ t<l.48 $ 60.41'1 S 07.65 
! 5.90 $ 6.70 1- 7.10 
$ .10 $ .20 ! .10 
S 14.60 $ 14.80 $ 2£:.50 
----- ---- -------
$ 103.'11 $ lO7.l? $ 14G.18 
$ 1l2.50 S 78."17 $ 101.59 
$ 4.09 $ 1.67 So 4.13 
$ 85.41 $ 93.11 ! 96.14 
$ 3.02 $ 2.7~ $ 3.97 
!. 16.13 $ 13.63 $ 12.47 
----
------
----
! 102.61 $ IU5.t-to $- 108.77 
ALL DATA IS IN 
CGN!.TANT )977 DOlLAkS 
12 M::JS 12 'IDS 12 MOS 12 MOS 12 MOS 
'-NOING Fllllol NG FNrI"'G ~~r'J"JG ENLING 
12-:'11-1'6 12-31-87 12-31-Rfj 1?-31-84 12-31-'fu 
$ 4e.6f- t 52.43 S 3f. .Cit $ 3( •• 40 $ 8.b5 
$ 114.12 ! 111.00 $ 103.83 $ 1(·3.63 $ 103.83 
$ 7.40 $ 0.00 t.60 s- 6.60 
$ .10 $ .1u 1 .10 $ .10 $ .1U 
$ ?2.1V $ 20.50 
" 
2C.<;l' $ 20.50 
-----
----
----
---- -----
'( 11'4.32 $ l'~O .63 $ 161.('9 $ If.l.43 S 112.58 
S- 116.12 $ 111.14 $ qU.23 $ 80.72 $ 52.12 
$ .46- 5. .02 
" 
1.82 $ 1.26 $ 15.50 
$ 105.90 $ 118.45 $ 129.13 $ 133.85 $ 133.52 
$ 4.32 5. 4.43 $ 3.80 $ 3.25 $ l.b6 
$ 10.06 $ 10.49 $ 9.i.6 $ 5.14 f 8.86 
-----
----
---- ----
$ Ill.18 $ 125.13 $ 131>.41 $ 143.00 S 156.22 
:x> 
::g 
t:rj 
§ 
AIRCRAFT-EXTERNAL BLOWN FLAPS ~ 
b:J 
3000 FUOT FII:LD 
APPENDIX B 
1013 . 
~. 
o 
~ 
. .j::"" 
SCH. 
SOli. IMIlLlnNS) 
!>CHtulJU 
PREPAYMENTS ON AIRCkAFT 
n,T AlS 
nFP[,SlT~ 
CAPI1AlIZED INTERFST 
IAT ~ 1/2 PCT) 
rFLFTJONS 
ACCOUNT BALANCE 
EOUIPHENl PURCHASES 
FLICHT FQUIPMFNT 
GROUND PkOP / EQUIPMENT 
FACILJTIFS 
SP1.RFS 
H:TAL 
CASH EXPENDITURES 
CUM fXPfNOITURES 
EQUIPMENT COSTS 
CliM COST<; 
LOCKHFFD CALIFORNIA COMPANY 
COMMERCIAL FINANCE 
MAPCH 197::! 
* ,.. * QLl ~T T!!KEUf-JlN ~TC,L Al RLkAFT * * * 
2(, C~PlTAl EXPEN(lIlURf 
12 MUS 12 ~r:s I, MP!> 12 MOS 12 Mn~ 12 MUS 12 MOS 12 MOS 12 MOS 
f~DING ~NDl~C ~NQl~C ENDI~G FNDI~~ ENDING FNDINt ENDINC FNOINC 
SLH. 12 MUS 
AI-P. I:NlJING 
12-;;1-81 1~-31-6£ 12-31-&3 12-31-&4 12-31-R~ I~-31-P6 1~-~I-R7 12-jl-&F 12-~I-b9 12-31-90 
CF $ 2t.6~ • 2~.t5 f 2C.97 $ 23.~1 $ 50.57 39.75 f ~1.4~ $ 35.48 $ 29.86 $ 8.51 
IE' " 2.45 $ 2.82 $ <-.83 $ 2.59 ! ~.84 f 4.23 $ 4.14 $ 3.74 ~ 3.20 $ 1.63 
$ ~t.23 S ~l.~t S 2t.64 26.1~ $ 2Q.5~ $ 54.13 $ ~C.47 $ 47.9& 47.43 So 48.Gl 
3b $ 33.97 $ 4~.f6 $ 41.02 " 40.9~ ! 65.84 5~.6Q $ 61.00 $ 52.24 $ 37.87 
======= 
CF $ 5t.l0 $ 45.&1 $ 5t.l0 $ 56.10 $ 62.6~ ! 112.24 $ 10R.50 $ 101.95 $ 101.95 $ 101.95 
CF $ 3.40 $ 3.90 $ 3.90 t 4.4(' $ 6.30 1; 6.30 $ ~.so $ 5.80 t 5.80 
Cf $ .1e f .10 $ .2() $ .If' $ .1e $ .10 $ .1C $ .10 S .lC $ .10 
CF $ 9.70 ~ 11.70 $ 11.70 $ 13.00 ~ 21.80 $ 21.20 $ 19.80 $ I9.8U ~ 19.80 
N1 $ 95.'1~· 9C.16 ! 92.1'.7 97.11 $ 141.42 $ 179.59 $ 185.64 $ 163.13 $ 157.51 .$ 110.56 
$ 95."5 186.11 ! 27~.98 ! 37e.04 $ 517.51 $ 697.10 S 882.74 $1045.87 $1203.38 $1313.94 
NZ $ ~~.53 $ 83.09 $ 98.54 , 99.74 $ 120.40 ! 193.97 $ 11'.4.67 $ 175.63 $ 175.08 $ 150.06 
$ 9~.~3 $ 178.6~ $ 277.16 $ 316.90 $ 497.3C S 691.27 $ 875.94 $1()51.~7 $1226.65 $1376.71 
AlL {)AT.6 IS IN 
CUNSTANT 1972 DOLLARS 
AIRCRAFT-OTW/IBF 
ALL-QUJEl 
3000 fOOT FIELD 
~ 
~ 
t::j 
~ 
~ 
IJ:j 
I--' 
o 
I--' 
VI 
* * * t~l~l TUR!C~AN STel tlRC~Afl * * • 
!'CHF'.lULF 2t CAPITAL FXPFN~ITU~F 
Stt'. 
~ou. 
SCH. 1< Mu~ 
AFF. FNDING 
I2-~1-81 
12 MOS 12 MOS 12 MO~ 12 MLS 12 "OS 12 MOS 12 "lOS 12 -fir'S 12 'MO!> 
'''YUION'S) fNf'ING ~NOING PJlIHI(, OIDING ~"f'lNG FNLING FN[JNl f-NrlNG H~UNG 
1~-31-82 12-31-b3 I2-~1-E4 1~-=1-8~ 12-31-~6 12-31-87 12-~1-~8 1,-31-B~ 1:~31~O 
'fIIL,£ ~ 
******* ......... '*** ......... ~~... **.I 11 11 ... 1 1 14 ......... I J 1' ..... **"=* ............. ************ ............ 
.1_ := = '= "f'Ll&HT £QlfJ:Pfo1fI'il = '" 
fYf:AR 1"N'I.' TUTU) 4_ !J'f"+'llsn f>JI'Mt:'IIfT<: A~E ~ :'>H<I:HIIT Df' T+iF .J. "ltl.CRA'FT 
:l'1f11 .l.'ftlL J.Ql'l3 lQS4 lq{' ... • 1~~~· 1 .. t<7 l~F 1«i.po l'<qo l'RILf~ T'lfP{,5'JT<:; ~F 'H:UA.lLY S~1J:H" MUlfFfll SJ{;WP 
U'lW 7 ].1. 21. 78 ~t> 3"i ...(.~ 
l"WUI ~~ 33 ~ 3.., ~f, 4~ S3 Tn 37 36 35 3 .. '?3 L'!. 17 
CUM T7 tt3 "'10 ..0;.7 ItJ~ "]';;'-9 113 
2. LASt! £ Xf>El.jf'TTlJRf S J.RE llif 1.1:1 VAL LAS-H 
~Pf-NT J~ FAC+i YEAk4 
3. TWIPMfNT 'LHSTS Ali.'F TMf -At:TUAL l:t1!.T l.t= 
THF fQUIPMINT t:fIIIH:INb IHf l'UT1_ 
4(> "'9 !:1 MIlL- r;£Uft~Y lJ"'-f_ 
t-l 6" 1f q 1 (j !>_ :f~U1P"Et.lT 1'UkC~SPS ~RF fl45fD D'i CHll'UICTf;r,,1"S12LS 
"116 11'1 1Z9 "''''1"' "'lU.1I.'TITY DF ""'HI ill'<CUFl l'UIolCtlAS:ED 
........................ ******* ................... **'* ............... · ... *** ........... ,11.'1 t, I f r ............... , ... 1 •••• *.*** ................... ********~ 
LnC~Hr~D CALIFORNIA CUMPANY 
C(lMMI::Rt I AL FINANCE 
..... RCH 1'173 
ALL DATA IS Ir-; 
CON~TANT .1972 lJOLLARS 
~lRL~.FT-D1~'t£F 
AU-tlUU"T 
300D fOOT nun 
...... , 
!t> 
i-d 
ri1 1§. 
t! 
tD 
I-' 
o 
I-' 
.0\ 
* * * CUIET lUN~~~A~ ~iGl AI~(RArl ~ * ~ 
~(HE'nUl~ ;:OF PRE-S~RVI(F cXPfN~F~ 
5CH. se .... 1" Mlj~ 12 I'll,S 12 MO~ 
SOU. (MILLIONS) I>PP. ~NDP'(, t.NOl"IG FNDI'IG 
12-31-81 12-? 1-82 12-31-1·3 
fEF f 1.7l. I.7l ! 1.7C 
TWW ! .11 1 .11 
PRf-S~RVJCE FXP~NS~~ U S 1.!'1 1. -'0 $ 1 .1'1 
********~*******~******************************************* 
lOTAl 1~ fXP£ofliSHl H!~ TAX PURPOSF!>. AM(\lINT~ ARf 
DffFkRED FuR ACCl'L,'NTING PUJ<P['S[S ANn AW:l<ll Zf,) 
OVFK ~lXTY MONTH~ WITH A Z~Ru KfSIDUAl. ~ETtJlS AR~ 
llLU~lRAHf.· bEl(1W. 
**********************************.************************* 
A[;OlTI0NS 50 1.81 $ 1.70 l.bl 
AMlJRTT]A TIor~ If< $ .8'1 t J .11 $ I.~t 
------- ------ -------
ACCOUNT CALANCf IE $ 3.02 S J.~5 ! 4.00 
=-=:::==== =====-== :::::====::= 
I? M(l~ 
ENOl Nt, 
12-31-1<" 
! I.7( 
1 .11 
S. l.ill 
$ 1.1'1 
$ 1."'" 
------
4.27 
====-===-
12 MDS 
~ NIJl"'G 
12-~·I-b~ 
$ 1.94 
~ .11 
50 2 .O~, 
$ 2.0~ 
t 1.74 
-------
$ 
" .58 
======= 
Lf'CKHf f" CALI fORN 1 A C(;MPANY 
COM~~kCJAl ~INANl~ 
AU DAlA IS H, 
CUNSTANT 1"7;' D(!lLAR~ 
MARCH 1973 
12 M(1~, 12 ~(1~. 
£o1II01N(' ~NlING 
12-'11-1'6 12-'1-1'7 
$ .73 $ .97 
$ .... /> .,,~ 
! 1.1:9 1.82 
.. 1.69 1.87 
$ l.~;: ! 1.82 
------- ------
$ 4.4~ ! 4.4~ 
===::::::== ====:.:: 
17 MO~, 12 MUS 
£oNLINe fN[;INC, 
12-31-1'1> 12-31-11" 
t .73 ;, .73 
$ • p. ~, .1l5 
$ l.~h $ 1.58 
3> 1 • ~ f< $ 1.r;p 
f J .F] to 1.76 
----- -----
$ 4.22 $ 4.04 
======= ======= 
AIRCRAFT-CTW/I8F 
AlL-OUIfl 
12 MOS 
ENDING 
12-31-9U 
, 
.73 
$ .85 
$ 1.58 
s 1.58 
S 1.()9 
------
$ 3.'13 
=======-
3000 FOOT FIE:LO 
:x:-
~ 
t§ 
~ 
lJ:j 
I-' 
o 
I-' 
~ 
>I< * >I< (lIHT TL.I(F-I'FAN STl'l AI~(RAFT * * * 
~CHI:DlJl~ 10 OTHER CHANGE~ J~ WORKING lAPTTAL 
SCH. ~CH. 12 MI;S 12 MOS 12 M(l~ I~ "lOS 12 ~C'S 12: M('S 1, MCS l~' p.t;(j~ 12 MOS 12 MCS 
~OU. (MILLIONS) APP. fNDING iM'ING f-NDP'(' FWllNr. !:-NDING fNDINC F NOI N(, ~NDIN(. fNDING fNDlf11G 
12-31-1'1 12-31-82 12-:n-1:I3 12-31-&4 12-31-R~ 12-31-8l. 12-31-~1 12-?l-tlb 1:-31-8'" 12-3I-~0 
CH~N(,F S 
ClHEI- CURRI:Nl ASSI:TS $ ]08.32 1 4.82 ~ 3.13 S 2.1\' S 8.84 ~ 13.49 $ 11.84 ! ~.f 4 $ 3.~3 $ 3.44-
eTHER CUR"~N' LIAo'S $ 8<.'.7f:i $ ~.66 1 "t.3i- ! 3.3~ J :::'.8 fJ ~, H."6 7.22 $ .be: $ 3.~9- 2.00-
----- ----- ------- ------- ------- ------ ------- ------- .----- -----
NET CHANGF IN 
OThtR WflRKINI CM'ITAl CF 2~.~4- $ 2.lt.- $ 1.4,)- 1 • 21~ S' 4."6- ! 4. Q 3- $ 4.62- $ 5.L4- 0.1'''- ,. 1.44 
::.=====:: ====.;:::;::. :====-== ======= ==-::=:-== =::.~==== ==-==:.=== =-====== =-====== ===~=== 
AC.C(lUNT hALANC!- S 
OTHER CURRfNT ASSFTS 3& '132.74 • 137.56 $ 140.69 I 142.79 S 151.63 $ 165.12 I-ft,.9/) $ 11'2.1'0 $ leb.3? t 182.89 
OTHER CURRFNT LIA~'S ~e $ ~2.7~ I M~.44 $ Hl.l2 t>4.5C SP.3H ~ 96.94 $ 104.16 ~ 104.76 $ 101.47 $ 99.47 
*.* •••• *** •• *.* ••••• ** •• ******** •• * •••• ***.*.***********.**. 
NOH CHAN(,f~ IN WOI>Klt.lG CAPl1Al ~ASED liN HISTOflICAl 
RELATIONSHIPS ~< f'(lll(lWS -
OTHfl> CURRENT ASSeTS Jb PCT. CF FIXED ASS[TS 
OTHER CURRfHT LIAf'S 19 PCT. OF LI~G T~RM LIAR'~ 
** •• **** ••• *.***.********* •••• ****.**.****.***************** 
LUCKHf~J CAllFuRNIA COM~ANY 
C.OMMERClAl FINANC! 
MAkC~ 197? 
~ll NH IS IN 
C(lr-;~ 1 ANT 197;> [,(1llAI<.S 
AIRCRAFT-UTW/IRF 
ALl-QUIFT 
3UOO 1'001 FIi:LD 
~ 
~ 
~ 
~ 
tJj 
I-J. 
o 
f-'-I 
0:> 
5tH. 
SP.ll. (MILLIONS' 
!;CHH'UU 
SALE OF FOUIPM~Nl 
lAX VAL~r UF f~UJPMf~l 
TAXAbLE 1 Ntu"'f 
1I.X RAlE 
lAX fXPENS~ USlU AIRCRAFT 
H 
~·CH. 1<' 1'405 
~ I'P. < "'OI'~G 
12-31-fll 
Cf 50 .02 
.f:;; 
4".OuPtT 
H 
* * • QUIll lUkbCFAN STrL AIRCRAFT * * » 
SAlf UF PROPFkTY AN~ FCUJPM~~T 
1;: MC.S 
fMJl'f(; 
12-31-il.: 
So .(;1 
$ .01 
4~ .001'0 
12 MUS 
lNCI~G 
1~-31-H3 
$ .01 
" 
• \.."1 
,,1'.OOpCT 
1" "IDS 
I:NDING 
12-31-134 
$ .01 
So .Cl 
.. H.OOPtl 
12 MOS 
FIllf'l'VC; 
12-31-~~ 
So .\j 1 
$ .01 
4!< .OLP( T 
12 "IDS 
FNDING 
12-.'>1-1'(. 
$ 2.26 
$ 2.U 
41> .0l1PeT 
12 MOS 
f'NDING 
12-31-f!7 
$ 2..26 
$ 2.2t-
"~.(}OPCT 
12 "IDS 
f.NCINC 
12-31-IH! 
$ 2.'!2 
$ 1./3 
$ .~CJ 
411.o0PCl 
$ .2[; 
12 "lOS 
"'ICING 
1?-31-H9 
$ 1 1.8f: 
$ 2.?4 
$ 4.5" 
48.UOPCl 
S 4.!>& 
12 MaS 
rIllDIIII(' 
12-:31-'10 
S 2.38 
$ .3L 
$ 2.08 
4b.(.opel 
1.00 
bonK VALur LF ~QUIP. ~. .(12 ~ .01 3: .(;1 :> .01 $ .01 s 2.26 $ 2.2l> t 2.32 $ 11.8U $ ?38 
IN('OM~ UN SAU lA 
NOTf FOR FORfCASTI:D YE~RS C;.IN/l~5S O~ !_Lf GF AIRCRAfT 
ASSUMED ZER8 
lO(KHfffl CALIfORNIA CUMPANY 
COMMfRCIAL FINAN(f 
MARCH 1973 
J>.LL DATA IS 11\ 
CONSTANT 1972 DOLLARS 
AIRCRAFT-uTW/lfF 
AU-OUIET 
3000 FOOT FltLD 
!J> 
~ 
@j 
!;:! 
to 
I--' 
o 
I--' 
'-0 
SCH. 
SOu. ''''ILLIONSI 
ACCOUNTING 
SCHE-PULI 
fLIGHT fQUIPMfNT 
PKOPfKTY&FAC/SPARlS 
2E PRE--~fRVICF EXPENSE 
727 MUOIFICArIn. 
TUTAL 
ACCOUNT ~ALANCES 
FLIGI-IT EQUIPMENT 
PROPERTY&FAC/SPAR~~ 
2l PkE-SFRVICF EXPENSE-
727 MUOIFICATION 
TflTAL 
TAX 
FLl~HT EQUIPMFNT 
PROPERTY&FAC/SPARES 
2f PRE-SERVICf EXPENSE 
7~7 MO~IFICATION 
2C C~PIT/lllED INTEREST 
TnTAL 
OIFFfRFNCF BFTWEEN TAX 
ANf' ACCOUNTIN(, 
LOCKHE:/:-D CALIFORNIA COMPANY 
COMMERCIAL FINANCf 
MARCt-' 1"73 
'" "' "' "lIHT ll'F;Ft:~At-. SH_l AIU'L'AFl '" • '* 
16 '-'FPf.!-CIAIII;!~ Af.;[) A:~r'~TI::AllUN 
!:CH. 12 MCS 
JlPf'. FNDl~l 
12-::'1-81 
12 Ml1~ 
[N['I"'G 
lZ-31-~2 
12 Me,s 
f:NU 111(' 
1,,-::;I-[<} 
$ 4".11 $ 
$ Q.QO !, 
$ .P9 ~ 
$ "'.{'O $ 
54.72 $ 
11.('1 $ 
1.17 $ 
9.3;' ~ 
6e.?4 
12.3b 
1.3<) 
q.OA 
)2 M(;~ 
ENnING 
1~-?I-h4 
12 M[)S 
ENDING 
12-31-b~ 
$ 
$ 
$ 
t t-. (,~ $ 
13.6 0 $ 
1.~4 $ 
b .t.F 
67.3~ 
1~.50 
1.74 
7.7? 
12 MD~ 12 MOS 12 MO~ 
F~9INL ENGING FNLING 
1~-::il-f<b 1<'-31-81 1?-31-kP. 
t 
" ~ 
! 
7b.l1 " 
11.<'1 $ 
1.~;> " 
b.14 '-
A8 .6~· 
l8.A'> 
1.82 
4.34 
$ 
$ 
J 
"9.~(, 
1" .t--' 
1.1:'1 
2. ~ "'" 
12 MuS 
rN['lNG 
12-31-8't 
I. lu!>.f.b 
\. 1'1.93 
$ 1.76 
.7~ 
12 MOS 
~NDIN(, 
12-31-'10 
" 107.31 
" 1 H.&6 
$ 1.6" 
Cf $ 69.5C $ 71:>.37 $ 8\.14 \. P9.9b $ 92.213 "101.;,8 ! 11~.b~ '1~3.92 "128.32 $ 127.86 
3b $ <,30.77 
$ "3.f<4 
3b" 3.0;; 
$ 6(;.9'\ 
t 543 ... 3 
l> '1/-..4:; 
) 3.55 
! ~('. 56 
$ s,,'>.e2 
$ 101.f'A 
:. 4.00 
$ 4( .(;8 
.~ ':lA2.0l 
s- I U'>. t,{, 
'- 4.27 
$ 31.46 
s- bOL .8'1 
" 11 1- .36 
1 4.Sf! 
" ~3.46 
" 6°f.:..~7 
! 12t.~~· 
" 4.45 
$ 17.04 
" 764.6" 
$ 13~.40 
" ;, .4,> 
$ 10.42 
$ 812.(;4 
! 1;,1.44 
1 ;,.?2 
$ 5.'>9 
\. 843.50 
s 147.21 
! 4.04 
$ 2.,>7 
$ 8~3.68 
, 128.4'> 
$ 3.93 
$ 68A.5& \. 6Q~.q9 $ 712.~8 "723.4[ ! 753.29 f ~46.fl "914.9t ,,063.29 I 9 0 7.32 $1016.06 
$ 88.25 
$ 1'0.71:\ 
S 1.1'1 
$ IO.3? 
$ <:.45 
1-
~ 
, 
$ 
==::.==== 
36.0t. $ 
15.83 4; 
1.70 t 
7.32 " 
7.Il2 
===::.==-= 
U7.17 
)6.06 
1.1<1 
'3.(\6 
7.1<3 
$ 
! 
" $ 
$ 
~0.14 1 88.44 " 
16.~6 S 18.0F " 
1.81 $ i.O~ $ 
3.33" 1.95 ~ 
2.5 9 " 3.84 $ 
92.{.2 $ 10'>.6'1 
20.17 $ 21.39 
1.69 S 1.82 
.57 
".?3" 4.34 
=::===:.:= 
" 114.77 
$ <'2.3(1 
$ I.~e 
$ 3.74 
S 120.60 
$ 22.97 
$ 1.58 
$ 3.20 
======= 
So 126.00 
So 19.95 
$ 1.58 
So 1.63 
\. 118.fl '113.73 "ll~.93 1 114.13 $ 114.36 "119.28 S )33.74 $ 142.39 $ 148.35 "149.16 
===::..:.::= =;===== ======= :::===:=.:- ======= 
l~" 4~.11 S 3/.41 t 2'1.7'1 ~ 74.17 S 22.08 $ 17.80 $ 19.61 S 18.47 S 20.03 So ,1.30 
All _DATA IS IN 
C,lNSTANl IQ72 (lOLLARS 
AIRCRAFT-OTW/IEF 
AlL-CUIFT 
3000 FOOT FIElD 
::t> 
I-d 
~ 
e 
~ 
tJj 
I--' 
o 
f\) 
o 
StH. 
SOU. IMILLIONS) 
< Cl1f DUlf li: 
SCH. l~ Mes 
APP. FNlJING 
12-31-£11 
* * * QUIlT TU~BUFAN STOL AlkCN~Fl * * * 
CEPRECIATION AND AMORTIZATION 
12 Mr,s 
ENLING 
12-:H-!'2 
12 MOS 
I'NDINf. 
12-31-£.3 
12 MO~ 
foNPING 
12-31-{i4 
12 MLS 
EII/OPIC 
12-31-8~ 
12 M{)~ 
I'IIIPING 
12-:n-Hb 
12 MOS 
ENDING 
12-:31-87 
12 MO~ 
ENOYNC. 
12-31-ij8 
12 MG~ J2 MOS 
ENDING ~NDI~G 
12-31-89 12-31-4 u 
********************************************************************************************************************************** 
Bl'flK [jFPR~CIA1ION TAX OFPF<.ECIATTOt, 
AIRCI<AFT ANr. SPARE'S 12 yr AR~ T[I ](' PCT. RESIDUAL 7 YFARS TO 5 PCT. k!:SIDUAL 
GROUND PRUPI'RTY 10 YEARS TO v PCl. RE~I["!tJAl 10 YFAP.S TO 0 PCT. RF~If'VAL 
FACILITIES 2~ YFARS TU 0 PCl. RF~I[UAL 25 YEARS TO 0 PCT. RfSlrUAL 
PRE-SERVICE 5 ycAF<.S TU (PCT. kESIDUAL A~ THF EXPFNSF IS INCUKRFD 
********************************************************************************************************************************** 
DE H:RRAL 
t.OCKt-lH-l) CAliFORNIA COMPANY 
COHMERLIAl FINANCE 
MARet! lq73 
~ ~9.11- ~ 37.~1- ~ 29.79- ~ ~4.17- ~ 22.0~-! 17.80- $ 19.61- $ 18.47- $ 20.03- $ 21.30-
All DATA IS II'< 
CI~STANT 1972 DOLLARS 
~JPCRAFT-OTW/IBF 
A Ll-C'UIET 
3!JOO FOOT FlfLD 
~ 
::g 
t::J:j 
~ 
!;:1 
to 
I-' 
o 
f\) 
I-' 
SCH. 
sou. 'MILLIONS) 
f-lDl'kAL INtOME TAX 
SCHE-DULE 
OIf-FE-k~NCF ~ETWfEN 
III TAX ANn ACCOUNTING 
lAX RATE-
INCOME TAX DEF~kRED 
11: TJ,X rXPfNSE lISlO AIRCRAf-l 
(I!RI<.FNT J"'COI'IF 
TAX DfFFftRAl 
BALANC!: 
LOCKHEED CALlFOkNIA COMPANY 
COMMFRCIAL fINANCE 
MM<(.H 1473 
* * * QUTET TUNBO~A~ STOL ~INCRAFl * • * 
IC 
')CH. 12 /010$ 
A"P. ENOIN(' 
12-31-~1 
$ 4 Q .I1 
4C;.OuPC T 
20 $ 2::;.'07 
c.r " 2:.10~7 
38 $ 2:.57 
!JEFERf<Ef) HXE~. 
12 MUS 
f-N(\!N[, 
1:<-'11-82 
" 
37.41 
4&.001'(T 
" 
17.96 
17."0 
~ 4I.~3 
12 MOS 
FNDING 
12-31-1.'3 
,. 2".79 
4fl.OGPCT 
" 
14.30 
14.30 
" 
~~.83 
12 MOS 
E-N!)JNf; 
12-31-8 .. 
" 
24.17 
4B.OOP(.l 
1· 11.60 
$ 1l.H) 
$ t:7.4:. 
12 MuS 
I'NDIN(' 
12-31-8~ 
! 22.0f' 
48.00PCT 
,. 10.60 
" 
10.be 
" 
78.03 
ALL DnA IS IN 
CONSTA~l 1972 DOLLARS 
12 ~CS 
ENDING 
12-31-86 
$ 17.PO 
4R.C'GPll 
" 
~.~.it 
,. P.S4 
$ Bt.57 
12 !'lOS 
~ ND1 N(' 
12-31-87 
$ 19.bJ 
48.0CPO 
$ 9.41 
$ 9.41 
! 95.98 
12 !'lCS 
FNDI N(, 
U-;'l-l:1/l 
1P .47 
4e.COP(T 
$ "'.1:17 
$ .~'B 
$ 8.~C, 
$ 104.57 
12 MOS 
fNUING 
i?-31-il9 
! 20.03 
48.0CP(T 
$ o.bl 
! 4.51:1 
$ 5.03 
" 109.bO 
AJRCkAfl-GlW/lBF 
All-IJUHT 
12 MOS 
ENDING 
12-:31-90 
,. 21.30 
48.00PCl 
10.22 
1.00 
~ 9.22 
S )18.82 
3CCO FOOT FIElO 
> ~ 
t<j 
~ 
~ 
to 
I--' 
o 
1\) 
!\) 
SCH. 
..,ol. I MILLIONS' 
~CHrDUU-
lCCK~EfD CALIFOkNIA COMP~NY 
COMMERClAl FINANCE 
MARC,", lQ73 
Ie 
SC.H. 1 EMUS 
APP. HlOl N(, 
12-31-81 
* * * ~l'lrl ll·Rrl;I-J.'l : H'l AJ"C.I<AFl * * * 
Dt-FFflRFD T~XFS 
1~ MLS 
f fI:"Jrjr. 
12-31-82 
17 r~L'::' 
f "IDINr. 
12-3l-1'3 
l~ ~0~ 
fND1~G 
12-31-84 
17 !-'U. 
H.fJINr. 
12-3I-R5 
All. [tAU IS H. 
Cl'NSTANT 197" DOLLARS 
12 M(tS 
F 1Ijl-J NC 
12-31-66 
12 MOS 
ENnING 
12-31-n 
12 MC~ 
ENOINe, 
12-31-"8 
12 MuS 
f:NCH.(' 
l2-3I-l\C; 
AIRCRAFT-01W/J~1-
ALl-OU]f:l 
12 MOS 
HIDING 
12-31-9C 
3000 FeOT FIELD 
!J> 
~ 
€3 
~ 
to 
* * * (;IllET lL;RBl'~A'" ~TOL AIR(f;.AfT-. * * 
SChE(lUU 2A LU~N DfTAILS/INIEktST CUMPUTA1IU~S 
5CH. <;CH. lZ MOS 12 foIOS 12 MOS 12 1'10<:; 12 MllS 12 !'In" 12 MOS 12 !'lOS 12 MOS IZ MOS 
sou. (MILLIONS) Af'P. !:tWING FNLlNG I:-NOIN(' ENI11t.G ENol"'G F'JI'I"'C, Fr.r INC, F"'PINC, f: 1II[l} NC, FIllr>lNC, 
12-31-1'1 12-:<1-82 1?-31-l!3 12-:1-A4 12-31-85 12-31-!'t. 12-31-87 12-?1-8f 12-31-84 lZ-31-90 
INITIAL PI( INCIPH So 42.97 t 4;:.<H ~ 42.97 $ 42.97 S 42.97 5. 42.97 $ 42.97 $ 42.97 $ 42.97 $ 43~01 
DfbT FOR INlERE~,T 50 30.0t! 
" 
"27.07 $ 24.07 1> 2l.(~ $ 16.05 $ 15.('4 $ 12.0~ $ 9.03 1 b.(JL $ 3.01 
SHIPS Of llVERl'D BALANCE $ 38t.77 l ?43.l3(1 3CO.83 $ '::S7.Eob $ 214.89 $ 171."2 $ lL"'.9~ $ 1:<!>.91:< 43.CI 
!lEfORE 1981 IWRR()lO 
PRI~CIP"L 50 5.bl $ 5.b1 $ ~ .bl $ 5.bl $ ~.61 $ ~.bl 5. '>.bl $ ?t 1 ! 5.bl $ 5.bl 
AIRCRAFT INHRf::T -$ ... 20 $ 3.71< $ 3.36 $ 2.94 $ 2.52 $ 2.10 5. l.b8 5. 1.2<, $ .8'- $ .42 
NOES BAlAtKf: 1; 50.49 '$ _.8f' :$ 39.27 $ 33.01) :5. 21:<.0~ $ 22.44 $ 16.83 $ ll.n $ 5.61 
lifllVfRY 1981 PURR(,W 1 56.10 
PRINCIPAL :$ 4.5t> :$ 4 .~B $ 4 .. !>f:l $ 4.58 S 4.58 $ .... 58 :$ 4.:>1:' S 4.5ft 1> 4.58 
AJRCkAfT INlf-Rf~T , 3.4j $ 3.09 S 2.74 $ 2.-..0 $ 2.06 
" 
1.72 .$ 1.37 $ 1 • .03 s .b~ 
r-.£lTf S F. ... L.NCf l ~1.23 :$ 3h.(.~ 1- ?-2.07 
" 
2"'.4" $ 22.91 :$ lA.33 $ ~3.75 ... 9.11 $ -4.5" 
DfLIVERY 1982 bORR(JW .$ .. !l.81 
PRINCIPAl ,. ~ .61 $ 5.61 S 5.bl $ 5.61 $ 5.bl S 'i.61 $ 5.61 S 5.bl 
AIP.(.RAFT JNTFRF'~l $ 4.2( $ 3.76 $ ? .3f $ 2.94 $ l.52 $ 2.10 $ I.M! $ 1.26 
Non's bAlAN(.f ~ 5v.4Q 
" 
-.4.1:''' j, 39.27 $ 33.66 $ 28.05 S 22.44 :$ Ib.83 .$ 11.22 
DELIVERY 1-9B3 HJRRIlW $ 56.10 
"kINCIP"l $ S.el :$ 5.t;.1 $ 5.tl $ 5.bl S 5.bl $ 5.61 :$ 5.61 
AIRCRAf-T INTERfST S 4 • .<£-
" 
3.78 $ 3.:>6 -$ 2.'14 So 2.52 3> 2.10 $ 1.bA 
NCHe; BALANCF ! 50.49 $ -.4.88 f. 39.27 ! 33.b6 $ 26.0'5 $ 22.44 $ 16.83 
DELIVERY 198 .. f,ORROW S 5o.IL 
PRINCIPAL .$ o .2L S 6.2t:- S b.2b S 10.26 :$ b.2b $ 6.2b 
AJR('RHT INTFRf<,T - $ ..... 70 So ..... 23 :$ 3.7b :$ 3.29 $ 2.87 f 2.35 
NlJTES bALANCE .$ 56.40 .$ 50.14 S 43.88 S 37.(,2 ,. 31.3b S 25.10 
Oft IVERY 1985 BURRGW $ 62.b5 
PRJf>lCIP~L $ 11.22 S 11.22 $ 11.2Z S H.22 5. 11.22 
HRCRAFT. INIFR~~T $ 8.42 $ 7.58 S 6.73 $ _5.89 1> 5.05 
N[;l£<- &,I\lANCF $ 101.02 $ 8'1.80 S 78.58 ! b7.3b S 56.14 
DELIVERY 191!b lH1kRr-W $ 112.24 
!1> 
I-cJ 
~ 
t§ 
f-' LOCKHtfD CALIfORNIA COMPANY ALL OO\lA IS IN AIR(RAFT-OTW/IBF ~ 0 CUMMtRCIO\L FINANLE (r;NSTANl 197? DCllARS All-CUIET tJj I\) 
W MARCH 1"7:;' 3000 FOOl FIFLD 
I-' 
o 
I\) 
.j:o"" 
SCHF['UL~ 
SCH. 
~UU. (MILLIONS} 
Pf<INCIPAL 
A1RCkAF1, HHJ'R~~)l 
NGHS PAlANCf: 
DFLlVEh'" 1987 f,rRR,'W 
PRINCIPAL 
AIKCRAFT, INTFRf<.T 
NL'Tf S fALA~(.f 
DEl1V~RY 1981' BORkCW 
PRINCIPAL 
AIRCRAFT JNTEkfS1 
NOTfS eAtAMf 
OFLJVFRY 198<1 BuRRC W 
FRINCIPAl 
AIRCRAF1 I~ITE-"<E S T 
NCITfS BALAfIICF 
O~ll VE:R Y 199v 
PR INCl PAL 
SUE-TOTAL JN1fRr~T 
INITIAL BALANCE 
LOAN A(:RFEMFNT bORR(lW 
PRINCIPAL 
SUFTClTAL INTtRE<'T 
!,FNll'R BALANCE 
Ll\AN AGRff.Ml:NTS bORROW 
R~VOlVINr, LINF PRINCIPAL 
.". (JVfR PRIME INTEkf <;1 
1&1 THRU 841 BALANCf 
bURRC'W 
lOCKHfED CALIFORNIA COMPANY 
tOMM~RCJAL FINANCf 
MARCH lq73 
2A 
SCH. 12 MOS 
API'. F-NOIN(' 
1,'-3! -1"1 
$ 42.q7 
S 30 •. 01' 
f. 380.77 
f ~.f 1 
$ 4.20 
! !>O .49 
~. 56.10 
" 
.'11 
f 30.0C 
!' 3\).00 
* * * QUIFT lURbl,F-AN STLL Al~U.AF-l * * * 
ll'Ah [FTAlLS/INTI'R"Sl COMPU1A11(\~J~ 
12 MlIS 
fNf'lflif 
12-)1-1:12 
$ 412.q7 
~ t.7 .07 
$ 3i,}.80 
1 (, .19 
7.;;1 
5· tt .11 
$ 45.Bl 
" 
2.47 
" 
41.(0 
~. 11.00 
12 MU 12 ML~ J2 rows 
f NDI "« ~ "'[>1 ,.(. fIllDI"lG 
IL-31-f'3 12-'1]-1< .. 12-'1 I-t!~ 
1 4;.'17 S 42.q $ 4,.~7 
" 
24. (;7 
" 
21.0 
" 
11' .O~ 
$ 300.£<3 ~ 2~ 7 • P $ L\14.8'1· 
$ 1~ .!l0 S ,,1.41 S ~7.b7 
" 
le.bS 
" 
13.t.·t $ It .If 
 12/, .41  161.10 $ 1 Qt .• O" 
$ .,.,. It; ! 5b.1v $ - b~ .b~· 
$ 44.(,0 
1- '2.97 $ 1.7~ 
$ 44.(\0 
,. 1-.t)Q 
I-Ll !:lATA IS TN 
C[~STANT 197, DUllA~S 
12 "'L'~ 12 "IDS 
!:II/DI";C HWJ"IG 
12-?,]-C't> 12-: 1-~!7 
1 IC.8 ~. 
" 
b.14 
, Q7.b~ 
~. 10fo.5(1 
$ 42."7 ! 42.97 
$ 15.l4 $ \Z.o:. 
" 171. 9 2 f· 12& .9~ 
$ 38."9 $ 49.74 
" 
23.11 $ 28.34 
, 269.44 
" 326.20 
~ 112 .• 24 " 108.50 
12 MuS J2 MUS 
f:NnJ~~(' r~WI''I(, 
12-?1-fll 1:'-31-119 
! 1 P.t 5 ~ 10.85 
! 7.2. , f..51 
1. Rt-.~C t· 75. q 5 
" 
10.H ,. 10.1'7 
! 7.65 ,; b.8f 
$ 41.7t-. 81.">7 
, IG1."5 
" 
10.1" 
" 
7.b5 
, qt.71> 
$ lul.'15 
" 
42.97 42.<;7 
! Go .O?, i b.{·2 
1. 85.9;: 
" 
43.( • .1 
$ 59.'13 ! 7(, .12 
S 32.24 
" 
35.4v 
So 370.22 " 402.1:'> 
$ 101.""> $ 1('1.Q~ 
AJRCRI-FT-uTW/18F 
ALL-(,)Ulfl 
2 MOS 
NDY"fC 
-31-90 
" 
10.85. 
" 
5.7(; 
" 
65.1(; 
" 
10.19 
$ b.'12 
$ 71.38 
" 
10.1'1 
" 
b.1'8 
$ 81.57 
$ Ie .19 
" 
7 .f.~ 
$ '11.76 
! 101.95 
$ 43.01 
$ ?-.Cl 
$ f>(, .31 
$ 37.80 
'$ ,423.69 
$ 101 .... 5 
3(:00 FOOT FIELD 
>-
~ 
8 
~ 
td 
I-' 
o 
l\) 
Vl 
* * * ~UJFT TUR&GF~N STLL AJRCkAFT * * * 
SCHEOULE LA LLAN UETATLS'INT~RL~l COMPUT&110N5 
SCH. ~CH. 1;: MO~ 12 r-oOS 12 MDS 
SOli. (MILLIONS) APP. ENflING HH'ING FNflIN( 
12-31-£>1 12-:011-82 12-31-83 
RI:VOLVING LINE PRJf><UPAL 
.!> OVER PRIME INT!'HEST 
(!j'> THRU 9(;) BALANCf 
BURROW 
T01 AL PI'. TNC J PAL (F ~ 4£.~fs ~ ')".16 .$ 5t.77 
TOTAL I!l.TERfST $ 35.25 .$ 36.75 $ 37.69 
TOTAL NEW BDRROWJNGS CF .$ 8e.It; ~ 56.<:11 :$ 5 Q _IC 
TLT,ll DH,T Cf .$ 467.26 ~ 470.'H $ "'t71.2"-
CURRENT PORTION lTD 313 $ 53.16 $ 5li.77 '!- b4.~& 
LUNG TF.kM DEbT 3f S 414.1(, $ 412.1c4 $ 4e.e.6t: 
* * • • • * • * * * ~ * * * • * • • • * * * * * • * • * * * 
INITIAL OE!!T IS ~SSUMfO TU ~f be. VCT. PF All t0UIPM~NT 
REOUIRlMfNTS NEEPED 10 INJTJ~TI: SYSTEM OPFRATIU~S. 
DI:.BT IS REPAID nVfR ]0 YEARS AT 7 PCT. It.1fREST 
AIRCRAFT NOTES ARE ASStr"'[[l TO BE- 7C PC'-. [IF TtlE l}fLlVfCR'fl' 
fC,ll.IPMFNT ClISTS. THI NLHS ARf REPAID [;Vf:1- 10 YfARS AT 
7.':> PCT. INTFREST. 
• * ~ * * • • * * * * * * • * • * * * * * • * * * • * • * * 
Ii' MO~ 1<' Mrs 
FNDING fNnJ~r. 
1<'-31-84 1<'-31-8' 
$ 1.4" $ 4.1 ':> 
s "O.Ut' S 7':>.C!(., 
.$ 40.('(- $ 3,).(;(. 
$ lOIi.3t $ 70.64 
~ 37.t-5 1- 31;.96 
.$ "f6.H, .$ ..q1.·6~ 
$ 45f'.''H- ,. "'P!:-~" 
S 10904 $ sn.b6 
~ 38ts.3L $ 404.]i 
LOCKHEFD CALIFORNIA CVMPANY 
CUM"IFRCI AL FINAN(E 
All DATA IS IN 
CUN51A~1 141Z OOlLAR~ 
MAIICI" 1<,173 
17 M(,~ 12 "'OS 
ENDING fNOING 
12-31-8t- 12-31-117 
$ 6.?b 
" 
8 .21 
! 98.00 $ 12<;.(,(: 
S 23.0t $ 31.00 
.$ 81.8t .$ 92.71 
.$ 44.41 .$ 48.58 
-S 135.2-4 $ 139.5L 
S 539~3-t- $ SSc.I!> 
s 92."71 $ 102.90 
S ... 46.65 ! 483.75 
1<- MOS 12 MO~ 
ENDING feNDING 
12-31-b8 12-31-b" 
~ 9.64 3- 10.1~ 
t, 137.00 $ 144.o" 
.$ 6.( 0 7.0C! 
.$ 10;> .''0 .$ 113.0'1 
t ':>0.91 .$ 51.61 
$ 1('9.""5 $ 108.Q5 
S 593.20 ~ 51!9.06 
~ 113.09 $ 123.32 
,. .,1:10.11 .$ 465.74 
A]RCRAFT-(TW'l~F 
AlL-C;UIFT 
12 ,",CS 
ENDING 
12-31-"'0 
! 46.00 
3- 8.91 
S 98.00 
$ 16"'.32 
!, 4Q.72 
$ 101.Q5 
S ~21.-b9 
1- 74.10 
" 446.99 
3000 FOOT FJELD 
!l> 
~ 
t<:! 
~ 
~ 
IJj 
I-' 
o 
I\) 
0\ 
SL~ .• 
!>f1U. nUll ION!>' 
INtERfST iCCRUAl 
2A INTFREST PAYMFNT 
SCHELUlE 
2C CAPITALIZED INTEkFST 
'Nl~REST ACCRUAL 
LCCKHEED CALIFORNIA COMPANY 
COMMERCIAL FINANCE 
MARCH 1973 
2A 
5CH. '12 MOS 
APP. EM'ING 
12-31-81 
~ 35.25 
$ ?45 
------
CF $ 3<'.1;( 
===-==== 
* * * 0UIET TURSI~AN SlGL AIRLRAFT * * * 
LOA"I DfTAILSIINH,RfST COp:Pln AT TUlliS 
1<: M05 
FNf'YNG 
12-31-82 
$ 36.75 
$ 2.8? 
------
$ 3?93 
======= 
12 MUS 
f NO IN(, 
12-31-(-3 
$ 37.69 
l 2.R3 
-------
$ 34.86 
======-: 
12 MCl"> 
fNOYNG 
12-31-[<<0 
37./1., 
~ 2.~fo.I 
-------
~ 35.2t· 
==-====-= 
$ 
$ 
$ 
2 MOS 
NOYNG 
-31-8~· 
3 P .96 
3.84 
------
3".12 
====~== 
ALL [lATA IS IN 
CUN~TANl 197<' DOLLAR~ 
12 MOS 1l MO~ 
~NOING FNDING 
12-31-86 12-31-87 
$ 44.41 1 41'.58 
$ 4.23 $ 4.34 
------- -------
$ 4C.lll $ 44.24 
======= ======= 
l~ MOS 
EN"ING 
12-31-68 
$ =0.91 
! 3.74 
------
1 47.17 
======= 
12 MO~ 
HID I "1(, 
12-:11-b'l 
! 51.61 
~ 3.~C 
------
t 48.41 
=-======-
AIRCRAfl-oTW/IBf 
ALL-CiUlfI 
12 Mes 
"NDlllle; 
12-31-90 
$ 49.72 
$ 1.6:-
-----
$ 48.09 
=-====== 
3000 FeOT Flf:LD. 
:x> 
~ 
t:<:i 
f§ 
J;;! 
lJ:j 
I--' 
o 
I\) 
-..;j 
* * * (VIEl T~RB8fA~ ~TOt Al~LRAFT * * • 
SCHH'Ulf IF ~tT INCOM~ FRO~ O~tKAT'ON~ 
SCH. 5Ct'. 12 "Ill!> 12 Mc.!> 12 Ml'!> 12 MU~ 12 ..,05 
SOU. CMIlllONS) APP. ENDING ENDING FN[)I"'~ fNDJ"lC. tNDJ"lG 
12-~I-81 1£-31-fl2 12-31-«3 1;:--31-[\4 12-?1-B~ 
TUTAl OPERATING REVFNUES .$ 517 .3( s !I .. 7.90 $ S.94.5D .$ t>;'O.4( $ t·83.1(; 
lnAL OPERATING U(P£NS£!' 
It! DEPRF{;lATlON , ~9.50 $ 76.32 ~ 83.14 t B~.~b !. ~2.28 
DIRECT 1; ::'97.00 S -42v.ZD $ 455.20 
" "B::'~3{) " 522.9(0 
TOTAL S 4b6.50 S 496.':>2 1 538.34 $ '!:·73.26 ! 615.18 
---- -----
TuT~l OPERATING TNCOM~ $ SV.BO $ ~·1.38 .$ ~.I6 $ 57.1 .. $ t·7."'2 
if CAPITAL GAIN~ 
2A INTfRFST ACCRUAL $ 32 .• eO J. 33.93 $ 34.1'6 , 35.26 $ 35.12 
---- ---- --.--- -----
INCLME eU'ORt TAX 10 $ 1tl.00 $ 17."!> $ 21.30 $ 21.tll' $ 32.6(' 
RE-FFR TO SCHFDU1.E- lA fUR ClIMPL[Tf INCOME STATEMENT 
LCCKHE~O CALIFCRNIA COMPA~Y 
CUMM[RCIAl flNANtF 
MARtH l'H3 
All DAlA IS H. 
CnN~lANT 1y72 DOlLAR~ 
12 /oIe:s 12 ~OS 
fNGJNf" ["Il'ING 
lZ-31-8b 1£-31-87 
! 71S.7C ! 174.0r. 
! 101.48 .$ 113.63 
$ 540.60 $ 582.00 
$ ~42.0e $ 695.03 
-----
.$ 73.t2 S 78.37 
! 40.lF $ 41,.21, 
---- ----
! 33.41, $ 34 • .13 
12 f'1(1~ 12 M(>!'. 
HJ[.ING ENUNCo 
12-:1-81' 12-3I-6q 
$ 822.5( i R7I.OC 
$ 123.92 ! 128.3(> 
$ blO.bO $ b3~. 70 
$ 734.72 " 166.0" 
------ -----
S 87.78 $ 102.98 
$ 47.17 $ 48.41 
----- -----
$ 40.61 $ 54.57 
AIRCRAFT-CTW/IBf 
ALl-QUJEl 
12 MOS 
~fI/CJING 
12-31-<'/0 
" -951."'u 
t 127.8b 
$ 697.60 
$ 825.46 
S 126.4-4 
$ 48.09 
----
$ 78.35 
3UOO fOOT fiELD 
!l> 
~ 
~ 
~ 
to 
I-' 
o 
I\) 
CO 
SC~FDUU 
SCH. 
SOL'. (MILLIONS' 
IF INCOME bFFORE TAX 
III 
1l 
DIFF~RENCE BETWEEN 
TAX ANO ACCOUNTING 
HX INCOME-
TAX RATF 
CAPRY FORWARD ADJ. 
LOSS CARRY FOR WARn 
EXPIRED CARRY FORWARD 
CARRY FORWARD BALANcr 
INCOME TAX 
OEFERRED TAXE-S 
HO. INCOMf TAX 
ACCOU~TING TAX EXPENSE 
LOCKHEED CALIFO~NIA CUMPANY 
[.OMMf-RLlIlL fINAII.LE 
MAKC~ 1973 
* * * 'UIET lURf[FA~ ~lnL AIkCRAFl • * * 
2U l~CuMf TAX P~YMf~TS 
SCH. ]? 1010:. ]2 loll'S 12 "US 12 MOS 12 Me'S 12 MOS 12 MOS 12 MOS 12 MilS 1, MOS 
Af-P. fNlJINr, f.NDING r NDING ENDING IN['I'''(' ENDING ENOl ~IG frJ[' I'll; t NuING (NDING 
12-31-81 12-31-112 1<'-31-1<:1 L:-31-1', 12-31-8~ 1<:-31-:n 12-31-67 12-? 1-',8 L,-jI-ll" L?-31-90 
$ 1&.00 
" 
17.4~ $ 21.30 i ?l.t& 
" 
32.110 S 33.44 
" 
3 ... 13 40. td $ ~4.57 \ 711 .35 
" .. 9.11- $ :<7 ... 1-!- <:~.79- t ; .... 11-" ~2.08- $ 17.80-" 19.1.1- S 1<, ... 7- 1> "C.U"- 1> 21.:0-
------- ------ ------ ------ ------- ------- ------ ------ ------- ------
S :H.ll- ,. j<'.<-t,- 1 8.4<;- , 2.2"·- ! lC.72 1 I~.t> .. $ 14.,2 t ;:'2.14 A,4.~~ 57.05 
48.copel 4~.()OPCT "".oopeT l.fj.L·OPC 1 48.0CP('1 41' .O(lPC1 "~.U('PC' ~[,.vOPCT 41'.OOPCT 41' .OOPel 
i I ... "3- $ 'f.5P.- ! 4.01'- l I.IC- i ~ .• 15 $ 7.';1 
" 
t .97 $ 10.t 3 t 1 b. ~)b 
" 
27.38 
$ 1 ... "3 $ 9.~8 $ 4.('8 
" 
1.1(, 
$ 5.I~- $ 7.51- $ t,.Q7- ! 1 C' .t,3-
14~':I3 ~ 74.51 21'.~9 29.6'-1 $ 24.54 
------ ------- ------ ------- -----~ 
,. 23.57 1- 17.9b $ 14. ~10 3- 11.M $ IO.be 
------- ------ ------ ------- ------
1A $ 8.64 $ b.38 $ IC.n ! lO.'>u $ 1".75 
All £:oATA I!> IN 
CUN~l AM 1"7;;' [)(lLlAR~ 
,. 17.03 !, 10.06 
------ -----
$ S.~4 $ 9.41 
------- ------
" 
16.05 ,. 16.3t< 
,. 
.'.J7-
----- ------
$ It:. Sf 
$ 8.8', t 9.61 
----- -----
$ 19.50 $ 26.)e, 
AIRCRAFT-tTW/JBr 
ALL-"UlEl 
-------
$ 27.38 
,. 10.22 
------
$ 37.bO 
3000 FOOT FIELD 
::t> 
t-cJ 
~ § 
~. 
ttl 
f-!' 
o 
f\) 
\0 
S(HfDULF 
SCH. 
SOU. IMIlllON~ I 
If TOTAL OPEkAT1NG REVfNU£:~ 
IF TOTAL UPFRATING rXPfNSF' 
IF TOlAL OPfRAllNC, 1NCIIMt: 
IE CAPITAL (AIN~ 
2A INTfRE~T ACCRUAL 
INtLlI'IE Et:HJIH 1 AX 
20 TAX fXPI:-N!.1' 
Nfl JNCGtlf 
LOCKHEED CALIFORNIA LGMPANY 
COMMI'RLIAl FlIliA"U 
MARCH )973 
* * * gUIET TURB(.~.~ ~TrL AH.Lj\AFT * * * 
lA 
5CH. 1<: i'lL.., 
A PP. lNOl~G 
J2-31-81 
~ 517.30 
$ 4t. t- .~(; 
------
S ~lI.BO 
! ?\~.e(. 
------
$ 1ft.()(, 
t £-.64 
------
CF $ 9."!f: 
:.:==:::== 
fIlE TIIII(e"[ FRl:M (,P[RA1Y(>1II 
12 W,S 
[Nf I1l(, 
12-31-E7 
'" ~47~'10 
$ "'16.,>, 
----=--
$ 51.3B 
t. 3::1.93 
-----
S 17.45 
8.36 
-----
S> Q.G7 
======= 
12 ml~. . 1 L Mf,<. 12 P'(l$ 
fNPlr.(. £:IIIf,1N(· fNI'HJG 
17-,n-8.'! 12--"1-~t. IZ-31-E'~ 
30 594.'>0 ~ {,30.40 f. 68:';.10 
$ 531<.34 , ~73.£() $ 6Ie.IB 
------- ------- -------
S ~.t. ~ It- . ~- .,7.1 .. 
'" 
/:'7.Q7 
! 34.66 35.,,6 , 35.12 
------ -----
-----
S 2l.3() ! 71. b!~ S :-:'.8(' 
$ 10.22 $ 1 o. ~)(! $ 1,>.7,> 
------ ------- -------
S lI.OE ) ll.31:' S 11.05 
::=:;=== ======= :;;.:::=-:== 
All ('AU IS IN 
CG~SlANl 1477 LrlLAP~ 
12 MPO:;; J.2 ~('S 
f!llOING fNDING 
1;>-31-8t' 1;>-31-87 
'" 71~.70 1 774.00 
! 64".08 $ o9~.63 
------ -----
$ 73.t.2 S 78.37 
40.18 $ 44.24 
---- -----
s 33.44 S 34.13 
$ 16.05 S 10.38 
------- ------
! 11.39 S 11.15 
= =:::..===-: ===-==== 
)7 M(I~ )" MOS 
FN!'IN(; Hlr·)M~ 
12-31-68 i2-:H -8" 
S 112?!JO 1 871.00 
1 734.7Z ~ 766.0';-
----- ----
S !'7.7E' ,. 102.% 
S 47.17 $ 4B.41 
------ -------
$ 40.61 t. 54.57 
" 
19.":;0 50 t'b.l Q 
-----
-----
S ?l.ll $ 26.3fl 
===-===== ::=;::::= 
~/RCR~FT-U1W/JBf 
ALl-QUI!'l 
I, MCS 
t NIJING 
12-:-11-90 
~ Q51.'JO 
1 825.46 
-----
$ 126.4 .. 
S 48.09 
-------
S 78.35 
S 37.60 
-----
$ 40.75 
:====:= 
3000 I'(IOT FlflO 
!l> 
>-d 
~ 
€§ 
~ 
b:J 
1-' 
o. 
w 
0. 
SCH. 
SOU. (MIl.LIONS) 
SCHEUlILf 21: 
SCH. 12 MOS 
APP. ENDING 
12-31-bl 
CASH ADDITION TO EQUITY CF 
DIVlDfcNDS C~ 
NOTE 
S~E SCHEDUL~ 3~ FOR nETAll 
LOCKHEEO CALIFORNIA CUKPANY 
COMHfRCIAL FtNANt~ 
MARCH 1973 
••• ~VI~T lVRb~FAN STOL AIRCRAFT * * • 
PIVIOENO PAYMENTS ANfl fOUllY I"'lRfA~ES 
12 MOS 
FNOIN(; 
12-:'1-82 
12 MCS 
leNDING 
1~-31-1'3 
12 MO~ 12 "OS 
ENDING ~NDI~G 
12-31-~4 12-31-&5 
All DATA IS IN 
CCNSTAtH I'HZ DOLLARS 
12 MtlS 
FNOING 
12-31-86 
12 MOS 
E>.ml NG 
12-31-87 
12 M(IS 
ENt:'ING 
IZ-31-ee 
12 M(,~ 
ENDING 
12-31-b9 
AIRCkAFT-01W/IBF 
ALL-OUIfT 
12 HOS 
fNOI Ne; 
12-:31-90 
3000 FUOT FIELD 
!J> 
::g 
t?=:l 
~ 
!;1 
tJj 
'- ~ 
I-' 
o 
w 
I-' 
!oCH. 
sou. (MILLlON~1 
SC~HIULE 
FUNDS PROVIDFD 
lA NfT INCOME/OPERATIorS 
1& DfPRfCIATION/AMOI<TILATJ{'N 
2A IN~fRfST ACCURAl 
20 CURRENT INCO~f TAX ACC'l 
IC OfFERRED TAXf~ 
DE-POSIl fEFUM) 
10 DTH~~ CHANfoES/"C~K'G LAP. 
IE SALE Df AIRCRAFT 
2B (ASH AI1I1ITIONS HI fQUITV 
21. NEW 1l0RRllWJN('~ 
lOTAL PRUVJOED 
fUNflS APPLIFO 
21. LOAN REPAY~NTS 
2A INTEREST PAYMFNT~ 
20 INCCME TAA PAYMENT~ 
~6 D!VIOlNU PAYM~NT~ 
2C V~PUSITS ON AIRCRAFT 
?C fLIGHT EQlIIPMFNT 
2C GROLIND PROP. 
2C fACILlTH!o 
ZC SPARFS 
* * * (.;UIO nlRBOfAI't <T!lL A}"CRAfT * * * 
Cf- CASH ~lOW 
C,-tH. 12 MlIS 
AN'. E"'fllt.c' 
12-::n-81 
12 MOS 
1:"'I'IN(; 
12-::.1-8<: 
12 MO~ 
fNDING 
12-31-83 
12 ·MC'S 12 MC,S 
~~OIN~ INniNG 
12-31-84 12-31-&5 
1£ MUS 
~NnJNG 
12-31-86 
12 MOS 
f-N!'lING 
12-31-87 
12 MCS 
t:NDING 
12-:H-8t1 
12 MCS 
ENUIN(. 
12-:\1-b9 
12 MCS 
t-NDJNG 
12-31--90 
$ 
$ 
S 
$ 
$ 
$ 
$ 
"1.36 j 
t-Q.!>(, $ 
3;; .flt S 
14.9l- $ 
Z~.~7 S 
L~.'>4- $ 
.02 ~ 
«.07 1 
It.·.32 os. 
33.93 $ 
-q.~ti- $ 
17.-96 J, 
2.16- "$ 
.01 $ 
!l.08 $ 
8J.l'+ 1-
34.06 ~ 
.. ~Ob- • 
1~. 30 J, 
7 ... 5- $ 
.01 ~ 
11.3/1 !. 
89.'16 $ 
3S. <t- .$ 
.1.Hr- " 
11.60 $ 
1.lF "$ 
.Cl $ 
11.(l~ 
9;-.21< 
3~.1,£· 
:'.l~ 
lu.i>O 
5: 17.39 
" }t,1.46 
.$ '0(.,.1& 
-S 7.!:1 
.$ 1.'.'>4 
$ 17. 7~ 
! 113.63 
$ 44.24 
$ ~.97 
$ 9.41 
$ 21.11 
f, Il3.c"l 
" 41.17 
S 10.63 
$ 8." .. 
$ <:8.3!, 
$ 1213.3L' 
$ 48.41 
$ 16.!>tI 
$ -".0) 
$ 40.75 
$ 1<:7 .Bb 
.$ 48.09 
$ 27.3b 
$ 9.22 
4.96- .$ 
.o) S 4.93- '$ L-.~6 S -4.62-- :$ 2.26 S ., .<:-4--:S 6.F.L-.$ 1.-44 2.3~ .$ IJ.€b S ~.31:1 
" St..IOS ~b.81 "! ~~.10 -" 96.1e .$ "I7.t>~. '$ 135_.74 '$ 1:-<;.50 S 10<>."" .$ l08.9!;. ..$ 101.95 
$ 180.68 .$ 11'2.36 $ 190.96 -" 744.49 -S 252.</0 .$ "307.~-' $ 329.14 $ 318.4'> $ 340.f3 $ 3~9.07 
S 48.5f $ 53.16 -S 58.77 '$ Iv8.3~ S 7C.64 , 81.Pt .$ </2.71 $ l02.~O $ 113.C~ ..$ 169.32 
.$ 35.~5 .$ 
$ 
$ 
" S 
36.75 $ 
$ 
$ 
$ 
$ 
$ 
37.69 s ?-7.e5 .$ 
,. 
$ 
,. 
! 
,. 
38.9t. 
" 44.-01 
! ,,9.75 
$ 11£ .24 
,. 4(1.58 
.$ !·1.44 
" 1(''''.50 
,. ~.80 
$ !lO.ol 
$ 35.48 
$ H!l.Q~ 
,. ~.liO 
$ 51.61 
l> It,.">S 
$ 49.72 
.$ <:7.38 
$ 8.51 
$ 1(,1.95 
$ .10 
2f INCR(ASF/DfFFRPfD CHA"(,I':S 
.$ 
! 
.$ 
l 
$ 
.$ 
;'l...t·~ 
5t,.10 
3.40 
.10 
9.1(1 
1 .,11 
$ 
, 
L8.l-5 
4!>.81 
3.90 
.10 
11.70 
1.10 
2('.<;7 
56.1e 
~.90 
.70 
11.70 
1.81 
.$ 
$ 
l> 
! 
$ 
$ 
;:3.51 
56.1!; 
4.4C 
.ll' 
13.C[' 
1.1-1 $ 
5(..57 
62.t;.~ 
o.3{ 
.Hl 
21.8(, 
2 .O~ 
t-.30 
So .10 
$ n.20 
,. 1.69 
$ .10 
$ 19.80 
,. 1.82 
$ .10 
,. 19.80 
.$ 1.58 
,. 29.B{; 
$ 1(.1.<;5 
50 5.80 
~ .10 
.$ 19.60 
$ 1.56 .$ 1.56 
H'TAl APPLlFO 
(ASH f-X(fS~I!JfF-JLl{-NCY) 
ENDINL (ASH 
lDCKHF~C CALIfORNIA COMPANY 
C!JMME-RCIAL FlNANLf 
foU-KCH 1973 
So 181."><; $ 181.77 ,. 1<;1.14 "24">.1!- $ ;S~.07 $ 3(>1-.55 ! 3<Otl.75 $ 318.52 ~ 340.37 ,. 358.-"6 
$ .71- $ .59 So 
~ .71- $ .12- ,. 
.18- $ .{ {- 5> .17- $ 
.30- 1 .'it - $ 1.13- ,. 
ALL OtTA I~ n, 
Cl'N5TI>Nl 197, DC,lLAkS 
.12 ,. 
I.Cl- 5> 
.39 $ 
.07- " .36 S 
.62- $ .69- ,. .33- $ 
AIRCRAFT-OTW/IBF 
ALL-QUIFT 
3000 FOUT fIHtJ 
.51 
.18 
~ 
t?=:I 
€3 
~ 
lJj 
I--' 
o 
w 
1\) 
< lHF Dl'lI 
!)CH. 
sou. (p.\ILLION~ • 
NUMbER (rF C(JMMO~' SHARf S 
AOOI1IONAl STOCK SULry 
Tel Al COMMON 
PR let PfR SHARF 
fA~NINGS PFR SHAPE 
~p LASH AD[,JTIUN 10 E~UITY 
PAID IN CAPITAL 
lA NFl INCOMF-
DIVlufNDS/COMMON SHARE 
2E DIVIDENDS 
RETAINED EARNING INCRFASE 
RE1AINEO EAR~INGS 
CG14MUN SHlCi< f'UllY 
lC(K~[EO tAlIFD~NJA CDMPANY 
CDMM(~CIAl FINANC~ 
MARCH lQ13 
:A 
~lH. 12 Ml!!-
AI-'P. ~NDHj(, 
1;;-:1-«1 
$ 10.uc, 
S o.3t: 
S' 9.30 
$ -1.i.3t 
IJ $ 2'1~.f~ 
* •• QUI~1 TU~~CFA~ ~lll 'I~lMtFl * • • 
CL,MM(lN S TPCK ~ f ((i'~CllIJ\ 1 J (-r, 
12 MOS 
f NLING 
1~'-::1-f12 
:I- 1l.liU 
Q.01 
9.(,7 
$ 1£<.43 
S. :;'0"."2 
12 )llS 12 MlJ5 E 'I[I!. 
rN[,IN& ~N[,lN(, rNC'ING 
1::'-31-b3 12-:0 1-1<'. 1,,-,3\ -f.~, 
$ 10.0e ,. 10.00 $ JO.00 
11.(J8 11.3f< $ 17.05 
3- J 1. C'c \. 11.3" $ 17.0~ 
$ 2" .~·I 4li.fO $ ~7.q4 
1 316.00' t 327.38 '!, 34'" .43 
ALL DtT/>. IS IN 
(~N~TANl IQ7~ nC'llARS 
I" MPS <: /O;OS 
~1Ij[' I ~,(, NGING 
17-2,1-tt -:,J-87 
~ 10.00 S le.oo 
$ 17.3c $ 17.7'> 
17.?9 17.75 
S 75.33 $ o3.CP 
• ?tI.~2 $ 37Q.51 
L' Me'> 12 1'1('< 
~NCING rNflIM, 
12-31-11£ 17-31-l' 4 
10.00 :I- 10.{;O 
$ £1.1 J 78.3!, 
" 
21 .11 $ 28.3[-
1l".19 " 14~.~7 
! 4[10.bt- t 42 .... ('0 
A1RCRAFT-U1W/IBF 
ALL-QUlfl 
12 Ml'~ 
, M'If'.G 
1;'-31-90 
10.("0 
$ 4(.75 
40.75 
$ 183.32 
$ 46Q.in 
3000 FC'uT FlFlC 
~ 
l-d 
~ 
~ 
!;! 
tJj 
1-" 
O. 
W 
w. 
5CH. 
~tJl'. 
Cf CA~'" 
~ChH'un 
tMILLlON~) 
1& OlHrR CURRr~l A~S'l~ 
H'lAl ('lIP"t-lIIT ASSfT~ 
IL ~tl~HT EQUIVM=Nl 
2C £UIIPl'I£NT Dtf"(':'lTS 
Ie PRDPtRTV£~ACIlITl~5/~PARf 
IS PFF SF~VICF [XP£~Sf 
H' 7 .. 7 ,",COIF-ItATION 
20 H), Rt~fkVf 
Till Al A:'5.£'1$ 
2A CURRENT POf..TJ(JN LTD 
In OTHH~ CtlRRfNT llAB'~ 
VTHFI< NfT 
'* ,... \,UHl H'REUt-AN SlUL AHCRAFl '" '" '" 
31< 
!.(H. 1;' I'W~ 
AVP. t"'UIN{, 
12-31-tll 
(·Al.t.fIIlf SHf'H 
J 2 Mel> 
ft..UlfliG 
1':-31-82 
12 Me:. 
I-NOIN(, 
12-31-1?3 
12 ~L':' 
[NDIN(; 
};--:'H-84 
12 Mf.S 
-[N&lM, 
12-:01-85 
12 f1{.' ~ 
E"'Dl"'~ 
12-31-8t 
12 folDS 
loNUINf, 
Il-:i-67 
12 fiLS 
eNDING 
12-31-fl8 
12 H{I~' 
[NOIN( 
12-31-b'1 
12 MUS 
fNDINe-
1~-31-<;O 
$ ."'71- $ ~lZ-'l .3C- 1 .<;.~,- $ 1.13- 1 1.01- S .62- S .69- $ .~3- ,. .18 
S 132.74 .$ 137.~6 .$ 1 ... 0./.,.. 1 1.-42./'1 1 151.63 .$ 16~.12 ! 17t..96 $ 1~2.l\{) ,. 186.33 '1t.<2.f!9 
$ J3'.V':> 
S !.':!t.77 
.$ 33.'17 
.$ '<3.t;4 
.$ ~.{jL 
,. 6{·.f:l5 
$ 14.9:> 
.$ 1.31.4,4 
$ ;;."3 .... 3 
"\ ~3.tlt 
S '1f.4S 
$ ~.!>5 
~ ~('.56 
$ : 4.~1 
! 14(,.39 
." ~t>!>.f!2 
S 41.02 
.$ 101.lt8 
$ 4.00 
.$ ... 0.b8 
$ 28.S9 
,. 141.fl3 
'J Sf:? .t)} 
'" '-'1J."h 
J HJ~.hb 
1 4.",7 
S 31 .... 6 
'" ~9.t>" 
$ 1%.50 
$ t Ct .8" 
1 t,>.{\4 
1 111'.36 
S 4.58 
f ~:'.4t:­
$ .<'4." .. 
S 164.11 
~ t>9t .=.7 
.$ !>~ .6'1 
$ 12!<.~'; 
.$ 4.4~ 
-S ]7.(;4 
S 17 .(.3 
!- 17~.34 
S 7,..4.6'" 
161.00 
$ 131).40 
! 4 .4~, 
$ 1{).42 
$ 10.06 
$ 1<,2.11 
$ 812.(4 
! 5,. ~ .. 
!- 141.44 
S 4.22 
$ ~.t;9 
1 186.00 
~43.~.( 
! 37.R7 
.! 1 .. 7.21 
"$ .... 0 ... 
S 2.'H 
! 183.(;7 
$ 8S3.t.8 
$ 128.45 
.$ 3.93 
$ f't'<J.51 ! 9(;1.80 $ 922.38 $'135.'10 $ ~4.17 S1083.44 S1162.36 Sllen.64 UZZl.l" SI199.1.3 
"==::.=-:.: 
~ 53.16 S 51".77 ! 64.3& 
1 fl2.7!" !- 85.44 $ bl.17 
-======-:. -======= 
~==-=:== 
$ 70.64 $ BI.St S 
S B4.'>O ! AH.'HI $. 
======= 
===;=== 
92.71 $ 102.90 
9t.94 "104.16 
=====-== 
=::.===== 
$ 113.~9 S 123.32 
$ 104.76 "101.47 
.==-===== 
$ 74.70 
• 99.47 
==;;=-:::. 
ll11AL CURRENT llABlLITIFS S 135.94 ~ 1.4.21 '1 .. ~.50 ! 155.14 $ 170.24 $ 18'1.65 $ 207.06 $ 217.85 S 224.7'" $ 174.17 
~A lON~ TFRM DfBT 
Dt:trRRf [) f'F&tRAl TAX 
OtH RR[ U OiH~R 
311 STf.LKHDLr·Fk~ cQUITY 
OllifR 
TlITAL LItoB • .AN[l tC;UlTV 
$ .1~.10 ~ 412.14 ." 406.86 ! 38&.?i $ 404.17 S 44t.65 $ 4F3.25 $ 4RO.11 S 465.74 S 446.99 
$ 2~.~7 ." 41.53 ~ 55.83 ! 67 •• 3 S 78.03 S h6.57 $ 95.98 $ 105.14 $ 110.17 $ 119.39 
$ ZQS.~~ $ 3[4.92 $ 31t •• (C f· -';7.3" $ 344.43 S 301.E2 $ 379.57 S 40(,.,.8 S 429.(," $ 46'1.81 
$ .Q~ $ 1.00- $ 1.~1- I ~.37- $ 2.b~- I 1.2~- $ 3.50- $ 6.14- $ 8.57- S 11.23-
$ P69.51 $ 9Ul.80 S '122.38 S 935.QO S 9 9 4.17 SJ083.44 $1162.36 $]]97.64 11221.)9 S1199.13 
=-====== ::'=~==== ==::::==== 
THE f'EFfRRf'l FETfRAl PICOMf TAX IS RF!'L'Cf" rv THE 
FXPIRfO CAkRV F0RWARDS. 
lClCKHHO CALlfGRlIIIA C[.MPto"lY 
Cl'MM~RCl Al fINANCE 
f<lARCt-- 1973 
ALL DAH I~ )N 
Cl~STA"IT 1977 OClLtoRS 
,. IRCRAFT-Olw/leF 
toLL-OUIE:l 
3000 fOOl Flf-LO 
~ 
~ [:o:j 
€3 
~ 
tJj 
1-'. 
o 
LV 
.-1="' 
5Ch. 
Sl'll. (MILLIONS) 
~CHE[illLf 
TCTf.L LlAhILJTIE<' 
LUCKHEf~ CALIFlRNIA COMPANY 
COMMH<UAL fINANCE 
MH(..h 1'17~ 
3t. 
SCI-'. I,,' MLS 
APP. I::N[JINC, 
12-31-lil 
* * * QUIfT Tlkf8FAh SlLL AI~L~AFI * ~ * 
I'ALANCF SHHT 
12 Ml:~ 
kNLiING 
1<:-3-1-f<2 
12 Mr~ 
INDI"JG 
}..:-31-&:; 
1;· ML~ 12 I'l.!> 
r"l('INf fN011<.C 
)~-:;)-~4 1<-<1-b~ 
'513.t~ I ~Ub.O~ $ t~(.3b S ~lR.5~ $ t4~.76 
ALL rATA IS TN 
CONSTANT 197j COLLARS 
12 '1lJ~ 
F !\irIY"<G 
1;:-31-;'(' 
I? ~OS 
HlWlNG 
12-'1-87 
I? '1C!> 
I:: '1101 N& 
1,,-31-6~ 
12 MCS 
, !ljDll\l 
l~-? 1-19 
12 MrtS 
l Nf)1 tIIf. 
1,-3,-90 
7d .t.Z $ 7f3l.7<'· $ 19t:."b ~ 7·':12.1::· $ 71:9.3~ 
AJ~CRAFT-Olk/IBF 
ALL-QUIET 
::IOUO FuOT FIELD 
~ 
~ 
t<.i 
~ 
!;:1 
b:l 
1-" 
o 
W 
\Jl 
<'(.I-IF PUL' 
SC .... 
S(lU. (MILLIONS) 
IfojC.Gfo\~ STA IfM£ NT 
II. noTAL RFVENUf 
U TUTAl UPE~ATJ~G JNLO~t 
11. ·NEl H'CUME 
BII·lAIo,;U SHFfT 
31\ C\..iRRI Nl ASS£ T5 
3f (URRFNT lU!HUIHS 
WIIRlI.INC, (.APIlA1.. 
(,Uf;.Rf.NT RAJID 
3B T('lAl ASSn~, 
31! lOIAl LIAblLITlf! 
31l SIOCYHDLLERS FOUllY 
C./.Pl1A.lIZATTON 
q NiC'K (,l fl 
!lHIJ<.. U;IIN<. 
k.f-V(Jl v~~; 
TelAl SFNlOF- :'Hhl 
lUlKHf H' CALlFDKN1A C(WPANY 
ceMMr~CIAL FINANLI 
MAI{CI" 1973 
,. ,. ~ "UIfT TU1{f-N ~N ~T:..t tHUAfl ,. ** 
l~ FI-NANClll1.. FV~lL't,TH" 
SCH. 12 HO!. lL" MOS 12 ML!, J2 MUS 12 MO<; 
Arp. rNOINl~ ENlJIN{. fNC'l NG l N[;ING EN[,! to.(. 
12-31-1'1 ]2-31-8<: 12-:H-f<3 12-31-!'4 17-:;1-l'~ 
~ ~17.'C i. ~47.--QL 5"4.~(' ! (·:-C.",( 1. l.ll:>.ll 
$ ~O.t-O So ~1.3t' ! ~b.lt., ! !'-7.14 
" 
07.92 
, 9.36 J -1.07 J 11 .(J€ J 11.3f' , 17 .·O!:> 
t J32.lJ3 t 1:37.44 140.39 ! 141.e:;. 1 1~·0.5C 
! n~.Q4 " 144.21 " 145.50 So 1~.5.14 , 1.7".24 
$- 3.~1- $ t·.77- " ~.ll- " 13.31- t lC.74-
.971 .9~3 
$ 869.51 $ 9CJl.HO 
1- ~-'3.bt· $ 5%.81' 
s· 2""> .• f ~ " 304.92 
$.4":1:7 • .£b " 429.91 
! 3(.'.0(' l 41.00 
$ 4t.7.26 $ 47(>.91 
.1:.f6"5 .914 .F1I4 
S 922.38 " 935.9(; , 994.17 
! 6(i6.38 " t.vl\.~,<' !. 64"1.74 
$ 31t·.()O !. 3<'7.3t; 1 344.4'1 
" 427.;:4 ~ '118.41 4If .'11> 
$ 44.00 I- 40.(,( 
" 
7~) .oC 
471.24 5. 4~b.<tl, ~ 4P~ .r ... p 
All DATA 1~ IN 
CVNS1ANT 147; D(>lLAR~ 
L""' MO~ l~~ MG~ )" fo\l'~ 12 Mt,~ 1.1 MUS 
IM]N( HH]NG lNf'J NC- E NPl t,.l, tl\i(,IM, 
11-31-H 12-31-1l7 12-:H-t<~ )~-,;l-c'1 l~-:H-~\.J 
$ 71~.1( ! ·714.(){' , f>22.!>l ! 87..1.00 S 951.90 
73 .• t2 S 7E:.37 $ 87.7£ ,. lU2. Q 'l , 121>.44 
! 17.?9 t 17.7'> t 21.11 78.31' $- 4U.75 
$ !t4.11 S 176.34 $ 1~2.11 , le6.Do ! H'3.07 
$ 11;9.1>5 $ 207.06 ~ 217.11') " 224.79 ! 174.17 
t!'5.~4- $ 30.72- " 3<;.74- " 3t'.79- $ 8.90 
• ~t-5 .852 
$101:'3.44 Hll:-2.36 
to 721.67 , 782.79 
! ".61.~L $ 379.57 
"41.3t 1 4~·1.15 
,. o~.(){, $ 17<'.('(; 
~ 3°. 3b " !".flt,.] c:. .. 
.P"·t . .U27 
$1197.64 $llil.IQ 
" 796.'1(, 1 792.13 
" 40C'.t: Il i- 429.0t 
", 4~,b .20 ! 4 .. ~.Ob 
" 1"7.(\0 1 .. 4.{)(; 
j, ~93.~{J ~ 5f<9.0t, 
AIP.(~A~l-DTw/IB~ 
All-uUlfT 
l.uSI 
H199.13 
f 729.32 
" 469.81 
$ 423.69 
" 
98.(JO 
" !:>21.b9 
3I,('{\ H'OT ~] ~ LO 
:P 
~ 
~ 
J;;! 
tJj 
,. 
f-J 
o 
w 
0'1 
5tH. 
SOU. (MILLIUNS) 
RATll' I~AlYSlS 
LeNt; TERM CftT 
P'llIl V 
SCHEOUlt 
LUtKHEfu CALIFORNIA tUMPANY 
C~MMFRCJAl FINA~LL 
MAKCH 1"73 
IS 
SCh. l.c: ~HI4., 
API'. FJ<.I)H.C 
lZ-31-&1 
1.~7(j 
" " " i.l·l~l Tt,P:l U.~·: ~ll'l nrrl,AfT ...... 
f'lNANtJAl ~VAlUAlll'N 
I;: MC" 
fl,n r-;C 
12-31-8, 
1.,,44 
12 ~CS 1, MU~ l~ MV~ I~ ~C~ 
r 1<1" INC, rr,,'1J NC. I'Nfrx ~r. -I:-N"JN(, 
1l-3J-b} 12-~1-b4 12-31-P~ 1~-31-Ft 
1.4'11 1.4(,2 1. ~ 1 1 
Hl DI>H IS 1/11 
CCNS1ANl 1<,7<" DOllftF;S 
r.4 C I 
1, /'tS I .. MO 
F~~iNG fND1NG 
17-31-87 12-31-88 
1.S44 I.Q'( 
12 HC'S 
! ""[,1/11(, 
lL-31-b'/ 
1.:·7~· 
"lkCRAF-T-C'Tw/IB~ 
All-~UIET 
I.t:MCS 
t N[JIN(' 
1,-31-'K 
1.110 
3000 FOOT ~ 1HD 
!J> 
l-cJ 
~ 
~ 
~ 
b:J 
I-' 
o 
W 
-.:J 
SC~EfJUlf 
S{;H. 
SOu. (HIllJ(JN~l 
5flliJ('k DFt T 
IS ~ANK l0AN$ 
I!. r..f VGn'H. 
T('TAl 
EQUITY I'A~[ 
1 ~ liJUITY 
RATIf 
Ill' foT MIIXJMUM 
DIfFERENCE 
luI.K~'P" (At H()H.!A Cl1HPAr'n 
(L~M~PCI4l tlNANLE 
MAl-I. ... h73 
.. .. .. PJ .. n: T 1l1~-eflf.aN ~ TOl AI" (i. A F 1 .. * .. 
25 VHT (APAClTY 
set!. 1<- MC!. )2 MC:~ Ii !o'()~ 1, .~{>S 12 "'~S 1;;' M[~ 12 '",OS 12 ""OS 12 ,,"U· I, f<llj$ 
AI-I'. f.N!'INf: [NDINe; lNCH.G t ~L·l~l· ~iIIDII\r; f",DIM. ~111::111[G HWIf><C, f N"t) 1M, IIIJ£:JN(, 
1<::-31-8.1 12-?I-e2 lZ-31-<'3 1-'"-:- 1-8£ 12-?1-B5 lZ-:;'l-.'\t 17-31-31 12-?1-~e 12-~1-a9 l<:-~ 1-"(. 
$ 431.2t. ~ 429.91 $ 427.2·4 ~ "'16.9t ! 4}C'.9t ! 441.3t ~ 4'>7.15 S 456.20 So 445.0t> So 4023.69 
! 3{1.,a, ! .. 1.(;0 J, 4't.CD ,. ,(,,(,.40 t 7!' .<.0 1 '1ft. 00 $ 129.00 S 137.ro :0 144.(,0 $ "8.(,0 
S 4t.,1.2b So 41L • .,,1 So 471.~4 S 458.9t- -$ lob'> .91' 53Q. :,6 S 566.1'> S ~91.20 $ 5B9.06 ! 5'<1.b-~ 
S "Q5.85 ~ 30 ... Q" $ ~1! .{)O J, ".27.'1~ $ 344.4J $ 'Itl .• P2 ! 37<;.57 S 400.6& S 429.06 $ 469.l'1 
1.~1~ 1.544 1.4QI }.4C~ 1.4)) )~491 1.~44 1.4~O 1.37) 1.110 
$ ~Ql.-,C i bCQ.~.. $ t.3; .CO ! t!",.7t So Hf.Eb t 173.b4 ~ 7!>'I.14 S 801.3(, S 8~8.12 $ 'I3"'.t.2 
~ 1~4.44- 1. l:;'fI.Q:>- ! 10';.76- J, l'f~.!:<(j- So 202.1'l'- $ H'4.£8- $ 112.99- S 2(:8.16- ! 269.06- 1 417.93-
ALl.. flATil l~ H. 
U.N~TAr..l 1.,.7;0 [;CllAQ,~ 
AIRCRAF1-G1W/IBf 
I.Ll-I.IUJFT 
3(0" FOOT FlI'lD 
):-
~ 
€3 
l>:! 
tJj 
I-' 
o 
w 
(X) 
~CHFnULF 
SCH. 
~uu. O'II lLI ON!, ) 
INVfSTHENT 
Cf nEPOSTT ON AJR('RAFT 
CF FLIGHT FQUIPMFNT 
CF GROuND PROPERTY 
('F FACILITlf-S 
CF SP'&kES 
TOTAL INVESTMfNT 
PRf Sf NT VALU. 
TOlAl 
SLJUF<CE~ OF CASH 
CF NET INCCI"I:: 
CF DE'PRI:CH,TlON 
2A CAPITALIll::D ]NTlRESl 
CFDfFFRRED TAXES 
TOTAL SOURCfS 
DISClJUNTfD RJlTE tlF RETURN 
7.22PCT 
LCCKkFfD CALIFOkNIA COMPANY 
CCHM!,RCIAl fINANCE 
MARCH 1973 
*' " *' PUjol llJ~'~UAt; ~lCl URU.AFT *' * " 
4(. ,,1 <,(.LUNlt-1l (.A'M ~LLW 
SCH. 12 MU!, 12 MU!, 
,6F·r. ['If; I N(' EN[)IN(, 
12-::1-[;1 12-31-1'" 
$ "t-.f ~ !> Lb.t::; 
~-.ci. lv ~~.81 
! -' .... 0 S 3.90 
,. 
.1 (J :j. .10 
$ '1.7l ~, 11.7( 
------- ------
" 
C;5.4~ ! "C.lt> 
~ SF .f1~. 1> 77.45 
$ f<~4.70 
$ "'.36 t C..07 
$ 69.~0 So -'b.3<' 
f ;':.45 $ 2.62 
$ 23.~7 $ 17.96 
----
----
~ 9<";.<J8 (, IeU.53 
12 "l(,~, 12 H(i~ 12 MI'S 
~ Nl1lf.G ~Nl'ItJb l'NClt-.G 
1~-31-t<? 1"-~ I-f4 12-31-8~· 
f 
5> 
$ 
S 
5-
t 
j, 
$ 
« 
.l.\.' .4"1 $ .: 3.~, 1 S 5('.51 
5( .IC f ~b.lC S' t2.b~ 
.~ ."'0 ~ 4.4(. $ 6.3(, 
.7:0 S .1V 1 .10 
11 .10 13.I}C 
" 
21.80 
------- ------ -------
n.E.7 $ 97.11 141.42 
7~.74 $ 11.37 $ 9t.17 
11.08 $ 11.31< 1> 17.0~ 
B3.14 $ 89.9l $ 92.28 
2.83 ~ ~.59 
" 
3.84 
]4.30 $ 1l.6V $ ]0.60 
------ ----- -----
H''''.t9 1_ 11 c. v; SlIt.O'i 
"lL DATA IS ]II! 
C"NS1ANl 1'#72 DOLLARS 
12 "lOS 12 ",as 
fl'vrING l'NnING 
17-:"1-1'6 12-31-87 
S 39.-(5 $ 51.44 
to 112.24 to 10>;.50 
$ b.3CJ S 5.8u 
" 
.10 S .11.1 
$ 21.20 S 19.flO 
------- ------
$ 179.59 $ 185.64 
! 113.1 4 $ 101'.22 
$ 17.3<"; $ 17.7!-
$ 101.4& $ 113.63 
$ 4.23 $ 4.34 
$ H.54 s '9.41 
------ -----
! I~3.18 $ 136.45. 
12 MOS 12 "'('S 
I:NOING ~NDING 
12-31-Hi 12-31-fl9 
$ 35.48 ! 29.1'6 
S 101.<':' $ HI."5 
S 5.RO So 5.80 
$ .10 S .10 
" 
19.60 ~ 19.1'0 
------ -----
$ 10.13 S 151.51 
$ 8.11.10 S 78.76 
$ 21.11 $ 28.38 
$ 123.92 $ 1211.32 
$ 3.74 $ 3.20 
f 8.5'1 $ 5.u3 
----
----
" 14Q .88 S 158.53 
AJRCRAFT-OTW/IBF 
ALL-wUlff 
12 "lOS 
!'NJ:lING 
lZ-?1-90 
~ P.~ 1 
S I(;l."'~ 
$ .lu 
---
$ He.56 
~ !>1.1<J 
S 40.75 
$ 127.86 
$ 1.63, 
$ 9.22 
----
$ 176.20 
300i) FOOT FIfLD 
> I--cJ 
~ 
~ 
!;4 
tD 
APPENDIX B 
--
1039 
I-' 
o 
~ 
o 
SCH. 
SOU. (MILLIONS I 
5CHHlULf 
PkFPAYMFNT~ ON AIRCRAFT 
TOHU 
lJl'f>USITS 
CAPITALIZED INTER<ST 
CAT 5 1/2 PClI 
DELETlONS 
AC.COUNT BALAN<.E' 
E~UIPMfNT PURCHASES 
FLIGHT EQUIPMENT 
GROUND PROP / EQl;IPMfNT 
FACllITIES 
SPARES 
TOTAL 
C.ASH EXPENOI nlRE S 
C.UM r;XPfNOlTllRlS 
;>( 
SCH. 12 ~OS 
APP. FNDIIlfG 
12-31-01 
* •• ,"U1[T TlIRBOF4N STOl AIRCRAFT. * • 
CAPITAL EXPENDITUkE 
12 "'G~ 
fNt'J"lG 
1,,-::n-U 
12 MG!> 
fNUJNf 
1<:-:<1-83 
1<' MOS 
ENl!JIIf(, 
12-Z1-e4 
12 MO:; 
fNDING 
12-31-85 
12 M(l~ 
ENDING 
12-31-f'f. 
12 MOS 
ENDING 
12-~1-B1 
12 MOS 
ENDING 
12-31-88 
12 MlIS 
E-NDING 
12-31-89 
12 MOS 
ENDINb 
1'1-31-'i0 
CF 24.~t 1> ..:.:).3(. le.76 S· 21.54 48.00 $ 38.~2 $ ~0.13 ~ 34.1~ ~ 29.15 $ 8.50 
IE ~ ?Z2 $ 2.~b $ ~.~& $ 7.3" 3.61 $ 3.Pb $ 4.2? $ 3.tb $ 3.12 $ 1.58 
$ 23.~O $ 1 •• 87 $ ~3.~4 $ ?3.4~ Lb.39 $ 5<-.93 $ 48.91 $. 46.8l' ~ 46.26 $ 46.83 
31' $ JL.91 $ 40.01 $ 37.51 $ 38.C] $ ~4.19 $ 53.74 $ ~~.18 $ 5r.14 $ 36.15 
:-=-=:.=== ====== =:.:.===-: ====:.:=- =-======- :.=-:=:== =====:.:. 
CF! 50.24 $ 3~.95 $ 50.24 $ ~O.24 $ 55.95 $ 100 .73 $ 105.15 $ 99.44 $ 09.44 $ 99.44 
(.f 3.00 " 3.0;0 $ 3 .~O s· 3.9(, " t. .10 $ t..OO " 5.60 " 5.60 " s.toO 
CF $ .10 $ .10 $. .10 $ .2C S .10 $ .Ie. $ .10 $ .10 $ .10 ~ .10 
CF $ 8.10 ! lL.lD $ 1r.lC ! ll.~( • 21.2L S 20.30 S 19 .20 $ 19.20 S 19.20 
NI $ p~.OO $ 7'1.01 $ 82.70 ~ ~7.08 S 132.25 $ 174.75 $ 180.18 S 159.04 $ 153.49 $ 108.04 
S St..OO ~ 16!>.Cl $ 247.71 $ 33'0.79 $ 461.04 $ 641.79 S 821.91 "981.01 $1134.50 $1242.54 
EC,UIPI'IENT COSTS N2 $ £' ... 94 S 77.-.1 $ 87.78 $ EII.c,.b S 100 .74 S 189.(lb $ 178.96 $ 171.14 $ 170.60 $ 146.37 
CUM COSTS $ 
LOCKHEED CALIFORNIA COMO ANY 
COMMERCIAL FINANCE 
MARCH 1973 
84.94 $ 157.41 $ 2-.~.19 $ 334.1~ $ 443.8 0 $ ~32.95 S 811.91 $ 983.05 S1153.65 S1300.02 
ALL DATA IS IN AIRCRAFT-OTW/IBF 
CCNSTANT 1912 OOLlAR~ ~IMI-QUIET 
3000 FOOT fIELD 
:z:. 
"tI 
~ 
~ 
~ 
ttl 
f-J 
o 
.t:"" 
I-' 
SCPo 
~OU. (MILt. IONS) 
SCHfOUlf 
.... {;UH,T TURHJr'\'j STUL AJRCRAFl • '" '" 
~'C 
S(.t-'. 12 MOS 
APf-. f'NOINC 
12-31-~1 
CAPITl.LFl(Pf'VDlTURf 
12 I'OS 
J-NuI"'(' 
i?-:H-82 
J 2 Ml'S 
HIIPING 
1,-31-83 
}:' HLS 
fNf'lNG 
12-:::.1-8 .. 
"NtJTE' 
12 ~£'~ 
. ~NDI""G 
12-31-8~ 
J7 ML~ 
fNCINr, 
12-;ll-i'c 
J2 ,.,OS 
~NLJ1NG 
17-31-~( 
12 ,.C S 
foNDI Ne 
12-31-f" 
12 111:S 
~N1;IN(' 
1<c-31-b9 
12 MO~ 
fN['JNG 
};'-3l-9L 
**********-**-** •• ****************-**._*-*****.*-***-*.***'"**--**** .. **********-*--* •• ***************-*.* ••• **.****.*.** 1. -= '" .. FLH.t'l FtlUJPMHll = .: = 
tvEAR END TOlAt.) .... OFPO"SIT PJ.¥MfNTS ARE ?O Pt-RCFNT OF THI: .lJRCR,\fT 
1981 1962 191"::' 19"4 1985 19&6 ly'rl l<l!'8 1989 199(, PRIcr. OfPCS11~ ARE [QUALLY SPACEn £ET~EFN SI&NUP 
CTW 7 1 .. 21 2& 3t> 39 43 
TWIN 33 33 34 3'> 36 45 53 
727 37 3b 35 34 33 25 17 
eliM 77 83 9{! 97 lO!) 10" 113 
2. CASH FXPENDlTURES ARt lHf ACTUAL CASH 
SPfNT IN fACH Yi'AR. 
3. EQUIPMENT cnSTS ARE lHE ACTUAL COST Of 
J~f £CUIPMENT ENTERING THF FL~fl • 
4b 49 52 AND OfLIVEPY DATF. 
tl Ml 77 
q 1 0 ~. fCUIPMENT PURCHA~f~ ARE ~A~Er, ON CHARACTERISTICS 
lIb 11'1 12"1 -AN[J ('U.r.N"TITY Of NEW AIR[RAfT PURCHASFO 
• **.******* •• ****.**** •••• *.*.*.*** •• *** ••• * •• "'**** ••• * •• **.**.*** ..... ****.* .... *** .... *.******.******.*****.*** ••• * •• *.*** •• ******.**. 
LOCKHl:flJ CAL IfORNIA .COMPANY 
COMM~RCJAL rINANCF 
MARCH 1<173 
ALL DATA IS IN 
CUPIIQ/lNl 197;' DOLLARS 
A IRCRAFT-UTW/l Bf 
SIMI-QUHT 
3000 FOOl fIELD 
!I> 
~ 
.1?=j 
€3 
~ 
to 
..... 
o 
.f:"" 
ro 
••• Q~IrT T~Rtl~AN !TOl ~IRCRAFl * •• 
SCHEDUU: ;'>1: P~I:-SI:RYl(1: F,peNS~S 
S(;'H. 5CH. 12. MOS 12 MU~ 12 MUS 
SOIJ. (I1ILLIONS) APP. FNf'ING FNl'ING !-NDl!'JG 
12-",1-81 12-31-82 lL-31-83 
EEIf :jo 1.70 ,. 1.70 $ 1.7(J 
TWlN $. .11 .11 
PRr-~ERVICE ~XPF~~E5 l.F $ 1.81 $ 1.7(; $ 1.81 
.** •••••••••••••••••••••• ** •••••••••••••••••• * •••••• * ••••••• 
TOTAL H fXPfNSF.D FOR UX PLRPO$fS. AMOlJNH ARt 
DEFlRRED F(1f( J(.COUNTING PUI<POSES AND AMUkTIZ"O 
OVER SIXTY Mm.THS·WITH A Z·Ff."C RI:SIOUAl. DETAILS Ak[ 
ILLUSTRATED BELOW • 
............. * ••• * •••••••••.•••••••• ; ••••••••• *,* * ••• * •••••••••• 
AD[;J1 IONS $ 1.61. $ 1.70 $ 1.81 
AMOl>n ZA nON IB $ .B" $ 1.17 $. 1.36 
'------ ----- ------
ACCUUNT B~LANCf 16 ,. 3.('2 s 2'.55 So 4.(,0 
==.===== -======= ===::=== 
17 MCS 
I:N!HNr 
12-31-t<4 
:jo 1.7l1 
$. .11 
1 l.bI 
1 1.81 
$. 1.54 
-------
$ 4.£'7 
======= . 
12 MC'S 
fNDIN(; 
12-31-a~ 
! 1.9 .. 
f- .11 
$ 2.05 
$ 2.05 
$. 1.74 
-------
So 4.58 
::=====:::== 
lOCKHfFIJ CALIFORNIA COMPANY 
COHMfRC fAL FINANCE 
ALL DATA IS IN 
CONSTANT 197~ DOLLARS 
M"'R~H 1913 
12 MOl'. 12 MCS 
f:NDIN( ENDING 
12-31-66 12-31-67 
$. .73 $ .en 
!. .96 $ .o~ 
$ 1.~9 $. 1.8<-
s 1. t· ... 
" 
1.82 
$ 1.1'2 $ 1.82 
----- -----
$ 4~4~ 1 4.4~ 
==-:==== =:;===== 
12 M(!S 12 MOS 
~NDINC; E"Il'ING 
1;'>-31-88 12-31-8CJ 
$ .73 .73 
$. .t<5 $ .8~ 
1 1.5~ $ 1.51' 
i- 1.51! 1.58 
i- 1.Rl $ 1.7b 
------ -------
$ ... 22 $. 4.04 
======~ =======:: 
A1RCRAFT-OTW/I8F 
SlMJ-QUIET 
12 MOS 
ENDING 
1~-31-9(i 
$. 
.73 
$. .85 
$ 1.5!! 
$ 1.58 
$ 1.69 
------
$ 3.93 
==-===== 
3(100 FUOT FJElD 
!l> 
led 
~ 
~ 
~ 
ttl 
I-' 
o 
-I=" 
W 
*. * QUIEl 1IJRbOf~'" 5TDl A1l<O!.Af'1 * * * 
'SI:tI£OtllE IlJ 01+,t:~ CffAN'H: S IN ..rllRKIN(. tM'J TAL 
st:t1. S Cti. 12 "'!J~ 12 ,"us lZ ",(·S 12 14LJS U 1'1f15 12 MUS 12 MCS 11 1'I0~ 12 MUS 1210105 
SGU. '~ltl10NSI APi'. £NNr." fN[) ING f1ljf\ I-,t, f:NDIN(' f-NDJNC f''!I!flPll HW)'IIf FNDINt ENiH NG tND!"'G 
li:-31-IH 12-:"1-8" 1£-31-1:'3 1<'-.31-:-~ 12-.31-8'5 :12-31-8b 12-31-'H 12-31-lof 12-31-8'1 12-31-9() 
UHINGES 
flH'EF CURRt-Nl A S5[l S S 105.25 , 2.21 :1 .... 3 , .7"'- :$ 7.5~ .$ 1-4.B2 $ 13.12 $ 7.31 
" 
3.81 $ 2.B9-
OTHEF CURRFNT LIAS'S 
"' 
80.hZ 
"' 
.56- "' 3.01- l> 1_31- :$ .l'i S 5.5-4 ~ 6-.-43 
" 
.32- " 5.62- $ S.lI5 
'--- -----
NFl CHANGE IN 
alHER WORKING C .... ITA1. u- $ 24.4j3- t 7.1~- 'S ~.44- $ .. ~2- S 7.-4("·- $ -'1.2.8- $ ~.69- S 7.63- S <;.4:'- $ f!.74 
::.= = ====-= ;.-:.=---==-=- :;.:..::=:..== ==-===-== ::.=-=:.:. ===:= :-:===--= =::..:::.:-= ==::==: ;:=====: 
AccaUNT cAlA~CES 
OTHfR CURKt-NT AS5ETS 3f £ 1ZQ.b7 S 131.68 "13Z.31 ~ J31.~; J 134.11 $ 153."'3 S 1~7.C~ S 174.~b $ 176.17 S 17~.26 
OTH~R CURRINT 1.IAb'S 31' $ f.O.R2 $ bO.2<o $ 77.23 " 7~.ql ~ 7(,.11 1 tll."6!:> ! £>8.08 S 8'."1t. $ 82.1'. S 87.99 
•••• ** ••••• * ............. * ••• * .................. *** •• *****.** 
Non' CHANCES IN WORI<.ING CAPITAL BIoSFfJ IN HIS1()RICl-l 
RFlIoTI0N~HIPS AS tOllOWS -
OTHFR CUR-RUn ASSETS If> PeT. OF flxro ASSE-1S 
DTHlJ. £URRENl LIl.tI"S 19 PCl. Of lONG l'F"f'I lIH,·S 
•••• ****.* ••••••••••••••••••••• **.***.** •• * •• **.****.******* 
LOCKH~fO CALIFORNIA COMPANY 
COMMFRCIAl FI~AN(E 
MIoK(.H }Q73 
All DAl'A IS IN 
('[,t-lSTANl 197;,. DOLLARS 
AJF.(RAFT-OIW/IbF 
SlMI-QUIET 
3(l{'O FOOT F- IfLO 
~ 
~ 
~ 
~ 
IJj 
I-' 
o 
.;::-
.;::-
5CH. 
.,OU .. (MILLIONS' 
~nllDUL£ 
SAlt OF ~~ulP~fNl 
lAX ".-.LUI: OF H.llIlPMlNl 
TAXABLE INCOMF 
lAX RAlf.· 
* * * ~UlfT lURtLFAN ~Tll AIRCRAfT * * * 
H SALE (·F PknpFRTY AIliP rUl:IPMENT 
SCH. 12 MOS 1~ MLS 12 foIL:S 
t:NOINr, 
12-:31-1,3 
l~ "'O~ 
INulNG 
12--31-1'4 
17 MOS 12 MC~ 12 ",(;S 12 MO~ 2 M(;S 12 MUS 
I:NDING 
1,,-31-9(' 
APP. FNniNG FNr.llllr, rNOING I:~DINr, E~GJNG ENDING 1\I~ING 
12-31-81 12-~i-~2 I2-?1-8~ 12-31-86 12-3}-87 1;-31-88 1 -:1-8c 
CI- 1 .02 1 .ul $ .vl S. _vI ~ .0 I S ?2<- $ ? 2~· ! 2.32 1l.8~ 1 ;:.3& 
.iJ2 .0 1 ~ .01 j, .('l S 
.01 " 2.26 $ <'.2t- S. ].73 $ 2.34 $ .30 
$ .5~ q .. ~~ $ 2.(6 
_8.GOPCT ~«.I,OPLT 48.0DPCl 4B.COPCl 4~.orpCl 48.0CP(1 .S.lepel 4«.\JCPCT lob.GOPCT lob.GCpeT 
TAX I:XPfNSE: _IISfD AI!<CRM1 IE t .28 1 4.58 " 1.0C 
800K VALU!: OF EOUIP. $ .(l? S. .(1 
INCOME ON SAlf lA 
NUTE FOk flIRECAST-Hl YEARS (·AIN/lOSS ON SALF (,F AlI<Cf.(AFT 
ASSUMED ZE:RO 
lOCKHfEO CALIl'{JRNIA COMPANY 
C.lJMMHCIAl FINANCE. 
MARCH 1913 
.01 S. • ("1 I 
ALL [ATA IS IN 
CO~SlANl lq72 DOLLARS 
.01 " 2.26 2.26 2.32 S 1l.8f $ 
AfRCRAfT-DTW/IBf 
SIMI-OCIET 
3000 FOOT F IE:LO 
2.38 
!l> 
::g 
t:<j 
~ 
~ 
ttl 
..... 
o 
.j::"'" 
\J1 
SCH. 
~OU. (MIlL1UN~) 
ACCOUlIIllNG 
-StHFDUlF 
FlIG~T EQUIPMENT 
PROPfPTVtFAC/SPARF~ 
2F PRF-M-RVI Cl EXPI:"'~F 
727 1'!DOlfICATILlN 
ll'TAl 
ACCOUt..lT bALANUS 
FLIC,Hl EOUIPMENT 
PROPERl vtFA(JSPARE: S 
ZE "',(F-!>I:RV-ICI: I:XPEN5E 
727 MODlfICATIBIII 
l(·ut. 
TAX 
FlICHT EQUJPM[NT 
Pf<.{lPfl<TVf.fAC/SPARE:S 
ZI: PRf-~fRVJCf E:XPFNSf 
727 MODHICATIOI'I 
2C C~PlllL17[O INTfRF!>T 
TDTJ.L 
~TffI:Rr~LE BfTWEfN TAX 
AN[' ACCOUNl I NG 
ll'CKHfH CAL I H'k-NIA COMPANY 
CP~Mf~CIAl FINANCE 
MA"(k 1'173 
...... CUIFl TLRSCfA-N ';TOL AIRCRAFJ ..... 
u N-pRH.JAlIO'j AN" A1-1~TI7AnON 
5C1-4. 12 'U.S 
Arp. ENDINe 
12-31--lil 
12 '40S 
f~OING 
12-:H-S2 
$ 
$ 
$ 
$ 
48.,,7 1-
9.64 $ 
.Il'" S. 
9.-6t1 $ 
'!..3.83 
1 fo.t- 8 
1.17 
~.34 
12 "105 
fNOI"ir. 
12-31-tl3 
$ 
~ 
!t 
$ 
!.8.bO 
11.79 
1.36 
9.06 
12 MUS 
ENOl'\!(' 
12-:1-84 
$ 
i 
S. 
, 
b3.1'1 
12-.<>~ 
1.~" 
b.t,8 
12 MOS 
fNOT'IIG 
12-31-e~ 
$ 
$ 
f 
" 
t4.41 
14.b4 
1.74 
7.72 
12 MOS 
fNDIN!> 
12-::'1-86 
12 MOS 
ENDING 
12-31-81 
s 
$ 
$ 
1> 
72.t.t $ 
1t.46 $ 
1.82 1 
6.14 $ 
84.84 
17.83 
1.82 
4.34 
12 MO~ 
tNOING 
12-31-SU 
S -95.1t-
S 18.57 
S 1.Bl 
$ 2.54 
12 MOS 
HIDING 
12-31-89 
$ Hil.51 
" 18.71> 
~ }.7(' 
$ -.75 
12 MOS 
ENDING 
12-31-90 
S 102.69 
$ 17.70 
$ 1.69 
Cf S 69.00 S 75.0<' S 81.0~ $ Hb.<ll< 1 l'IR.51 " <17.08 ! 108.83 $118.68 '122.IH) -S 122.08 
3l S ~22.42 
S . 9(I.f8 
~&! 3.('" 
$ 6~.<l5 
===-===.= 
S 527.35 
$ 93 • .'1 
~ 3.55 
$ "0.56 
$ 542.61 
5- 9~,.22 
" 4.00 
~ "V.6b 
=.==::-"::== 
S ~!)2.4~ 
5- 97.44 
I -..'21 
$ 31.4t. 
=======- e===:=:-=-: 
! 510.3~ $ ~59.~2 
~ 11v.2~ ! 120.14 
,. 4.5h S 4.45 
~ 2~.4b ~ 11.04 
==::==== 
$ 72-6.78 
$ 121'.22 
S 4.45 
$ 10.42 
======= 
f 774.57 
S l:H.54 
S 4.22 
f 5.59 
=-====== 
So 80b.11 
S. 139.61 
j, 4.04 
,. 2.6b 
=====::= 
$ 847.80 
$ 122.U1 
S 3.93 
$ 670.57 S 674.67 ! b82.!H ,. 685.0'-' $ 708.62 $ 8{)1.4'" S 861:'.87 $ 911.92 S 953.()8 "973.80 
,. 
" $ 
$ 
,. 
==:.===:-
P7.40 
15.1v 
1.81 
10.32 
2.n 
$ 
S 
$ 
S 
-" 
==-====== 
,-~3.33 S-
1".81 S. 
1.70 $ 
7.32 $ 
2.50 $ 
:=====:: 
8?-.02$ 
14.81 1 
1.81 f; 
!".(,t;, s· 
2.58 ! 
::-:===== 
[i4.76 
14.7H 
1.1'} 
3.3:' 
'') "'Q 
" .. '. 
$ 
1 
S 
$ 
S 
=====-:.:: 
f:-2.22 $ 
16.bl ! 
2.05 .$ 
1.95 '" 
3.67 " 
==:=-=== 
86.09 
18.77 
IJf-9 
.-57 
3.86 
$ 
s 
$ 
S 
======= 
99.41 
2(;.07 
I.R2 
4.22 
======= 
$ 108.64 
S 21.12 
S 1.58 
$ 3.bb 
==.==.:.:= 
S 115.35 
! 21.&7 
$ I.St' 
S 3.12 
~====== 
$ 121.31 
$ J9.05 
$ 1.58 
$ 1.56 
S llb.H!> S 109.72 ;$ 107.21> S 107.0t, S lOt-.!>O !> 110.98 $ 12S.!i2 $ 135.00 $ 141.92 $ 143.!>2 
=======::::. :::====== =~==:== ======= =::::===::=. ===:==== ====:::::: ======= 
IE! 47.85 S 34.70 t- U.2!> $ ;:C.Ol' 1 17.,,0 " 13."0 $ Ib.69 $ 16.3<' " 19.12 $ 21.44 
ALL rATA IS IN 
tnN~TAhT 1972 LUllARS 
A JRlR AFT -UTW/I BF 
SJMI-QUlET 
3000 FOOl FIELD 
~ 
~ 
t:rJ 
~ 
!;:! 
tJj 
1-" 
o 
-I=" 
0\. 
~Ct!. 
sou. IMILLION!.) 
<;CHEIlULF If; 
SC!;. 12 MO~ 
APP. EN.(;iN(' 
12-31-81 
• •• QUIET TURPUfAN ~TOl Al~CRAFT ~ •• 
D~PRfCIATION ~ND AMORTIZATION 
12 MO~ 
fNOING 
12-:s1-82 
12 MO~ 
ENDING 
12-31-«3 
12 Me!' 
ENLJNf. 
12-:H-l<4 
12 "'os 
ENDING 
12-31-B~ 
12 MOS 
!'NOING 
12-31-tli> 
12 MOS 
ENUNG 
]2-31-8'" 
12 MOS 
ENflrNG 
12-31-tl!I 
12 MOS 
ENDING 
12-31-89 
12 MaS 
ENDING 
12-31-90 
••• * •••• * •••• **** •••••••••••• * •• * •••••••••••••••••• * ••• ** •••••••••••••••••••••• * •• * •••• *** •• ** ••••••• *.** ••••••• ************* ••••• 
AIR{'RAFT ANO SPARES 
GROUND f'ROPER TV 
FACILJTIFS 
P!<.£-SFRVICf 
Bl'OK OEPf,.£CIATJON 
12 'VfAR~ TO 1(; PCl. RfSI~UAL 
10 YUR~ TO 0 PCT. H!'l DUAL 
25 "'FAR~ TO 0 PCT. RE~WUA.L 
5 YEARS Tll C PCT. R£:SIDUAL 
TAX DEPRECIATION 
1 YFAR~ TO 5 PCT. RESIDUAL 
10 YEARS. TO 0 ~CT. RESIflUAL 
Z~ YEARS 1[, 0 PCT. R.ESIDUAl 
AS THE F:X:PFIIISf U rNCURRED 
*** .• *** ... *.********** .•• * .... *.*.***.**.* •••••• ** •••• * •. *.**.,.,*** •• ,. •• - •• * •••• * •••••••• **** •• ** .••••• * •••• **.*.***.* •• *.** •• * ••••••••••• 
t.t:FFRRA-L , 
lCCKrl£H! t:AltfL"fI11A CO,",PAN\' 
t:1.!HMEl'.Cl ALfIil.Al"Cf 
1II1IP.lH 1<>13 
S "7.8~- S 34.1(1- $ .2b.2!>.- $ Z().(lP- $ ·l1 • .,Q- S 13.'oc- 1 16.69- ·Slt.32- S 1Q.l<:-' S 21.44-
ALL DATA IS PI 
(UJSlAo.l 1'77;- v(.'L'-AR~ 
AIRCRAfT-OT~/IBF 
SIHI-QUH.T 
300Cl fOOT FIELO 
!J> ;g 
t:<;I 
€i 
!>:! 
to 
f--I 
o 
+=' ~ 
SCH. 
SUU. U41lLlON~) 
FEOFRAl INCUME lAX 
SCHfI)UU-
DIFFERENCE !'ErWFEN 
Ib 1 AX AI\I1) ACCOUNT INC"; 
Ij\XkATE 
1 NC. n",l TAX [lEFH<'Rfu 
lE TAX fxprNSE USED AIR(;11.A1'l 
tURRf-Nl I"4C[;M" 
lllX f'ff-EkRAl 
bAlA!'.CE 
lO('K~tfr CALlfDMNJA [G~PANY 
('UMM,wCIAL FJNA~(f 
M~P(H 1~73 
it 
StH. 1:< MCS 
AI>I>. fNOINC-
12-31-81 
$ 47.85 
48.001'(1 
20 $ 22.97 
CF $ 22.97 
3e $ 2<'.97 
* * * tllHl lU"l_nf-~N 5TO\. AIRCRAFT * * * 
DF HRR~O lAXF~ 
12 HOS 
f-NIJING 
12-::1-8~ 
$ ;'4.70 
48.('01'(.1 
S J t,. t,t 
$ 16.6e 
$ 3'f.b3 
12 M[~ 
f-NulNf. 
12-31-83 
$ 2b."5 
4e.LopLl 
5-- 12.60 
f 12.t-C 
! 52.23 
12 MO~ 
ENDIN(, 
1?-31-1.< .. 
$ 20.08 
"S.&CP(l 
t '1.64 
! '1.b4 
t bl.R7 
12 MOS 
ENDING 
1<'-31-85 
S- 17.<t9 
46.00PCT 
$ S.b" 
$ e.64 
S 70.51 
All OAIA I~ IN 
CUNSIANT ]q72 ~OlLARS 
12 MOS 
FNDIN(, 
12-31-At 
$ 13.90 
48.00PCT 
$ b.e7 
s b.t.1 
$ 77.18 
12 MOS 
£NDI-NG 
12-31-87 
$ 16.69 
4<1.00P(l 
$ 8.01 
$ 8.01 
$ 85.19 
12 MOS 
ENDING 
12-31-88 
$ 16.32 
48.001'0 
$ 7.63 
$ .28 
$ 7.55 
$ 92.74 
12 MflS 
ENDING 
12-31-89 
$ 19.12 
4B.tlOpCl 
$ 9.18 
$ 4.58 
S -".6C 
S 97.34 
~lRCR~Fl-OTW/IE~ 
~1~I-QUlfT 
12 MOS 
-toNDING 
12-31-90 
t 21." 
46.COpCl 
$ 10.29 
$ 1.00 
$ 9.29 
$ 10b.b3 
3000 FelDl F lElO 
~ 
~ 
e 
~ 
tJj 
I-' 
o 
.j::"" 
(» 
SCH. 
SOU. '-MIlLION~1 
~('HEOUU· 
LlJCKtlHD CAi.lfORNH (;UMPANY 
(llMMf-RClAt. f INAM .. I' 
M..1.l<tH lQ13 
lC 
StH. 12 1405 
APP. fNOING 
12-31-81 
* * * ~UIEl TURBOfAN STOL AIRCRAfT * * * 
f'ffERREI) TAllf~ 
12 MOS 
EN ('J 11/(, 
12-",1-ll? 
12 MOS 
tNDI"lG 
12-::'1-83 
12 "'(IS 
ENDING 
12-31-84 
12 MOS 
E:NOING 
12-31-85 
All DATA l~ IN 
CUN~TANl 1912 DOLLARS 
12 HOS 12 MOS 
ENDING ENDING 
12-31-~6 12-31-81 
12 MOS 
ENDING 
12-31-88 
12 MOS 
ENDING 
12-31-89 
AIRCRAFT-OTW/IBf 
SIMI-oUIET 
12 MaS 
ENDING 
12-31-90 
3CO]) FOOT F IELO 
!l> 
1-0 ~ 
~ 
oJ;< 
\:xl 
I-' 
o 
.j:::"" 
\0 
seH. 
sou. c MlLLlnN~- I 
INITIAL 
DEBT FO!' 
SHH'S Df-ll VHf {) 
Bff-URF 1.,81 
A TkCRAfl 
NOHS 
UfL IVEkY 1981 
A HX"-AI-l 
NllH~ 
DtLIV1CRY 1981 
AIKCkAFT 
fIIOTF.S 
[lFLIVERY 19f3 
A I k(.f., AFT 
NCTtS 
DH1't1fRY 1984 
ATRC~Af1 
NOTFS 
DELIVERY 19fi~ 
AIRCRAFT. 
Nult-S 
Of LIVFkY 1'18(· 
4' * .. QUJf.l TURI:C~I\!'V STOL AIRCRAFT .. ,. .. 
S{.HH)ULf ,'to LOAN DllAllS/INTE-kESl {CMPUTATIO~S 
SCH. 12 HDS 
AI'P • .f:N01NG 
12-:H-.81 
12 MOS 
f-Nnl~r, 
12-::>1-82 
)2 MU~ 
fNOING 
1:.'-31-1>3 
Pi< JlIICIP1Il 
nllLRfSl 
EAlAfliCf: 
BORR{~ 
P"lNCIPAL 
INn-Rf~l 
f>ALAN(.E 
f>OR~UW 
PklNCIPAl 
INTF-Rf:~l 
BALANCF 
f.[iRRuw 
PRIN('lPH 
lNHRET 
BALANCE 
bURRUW 
PRINtIPAL 
INn RESl 
PAlANCE 
BORRllW 
PRINCIPt.L 
INH'RESl 
fAUINCf 
BORROW 
PRINCIPIIl 
IN1"R"~T 
bAlANCf 
H'R~OW 
,. 42.6') 
S 1<i • .J6 
$ ~';8~.86 
$ 42.bS 
t l6.b7 
$ ':.41.?3 
1 42.6: 
$ 2? .89 
1. 291>.<;1' 
S S.U2 $ 
S 3.77 So 
~ 4'>.21 $ 
"$ <;0.23 
~.02 , 
3.3'" , 
40.19 ! 
">.02 
3.('1 
3<; • .1.7 
'" 1-
~ 
$ 
4.00 
3.(0(' 
35.9~ 
)".95 
$ ".l.O 
$ •• -/1:. 
" 31.'1,,> 
:Sa ~,.(,2 
.$ 3.77 
$ 45.21 
$ 5C.23 
12 Me!) I? MO~ 
fNDING 
12-31-84 
12 Mas 
fN!JI'IIG 
12-31-!'l'> 
12 MOS 
f-NOlt>.I( 
12-31-136 
12 MCS 
FN01Nt; 
12-31-87 
12 Me!. 
fNfJIN(: 
1:1-31-138 
E NC] NG 
12-31-8" 
12 Ml'~ 
fNDING 
1;:-31-9(' 
1 42.6:' 
$ 20.9{1 
" 2~5.9" 
'" 42.6"> 
S 11.92 
'" 21".28 
" 42.6') 
$ 14.93 
$ 170.63 
"$ 42.65 
$ 11.'1-4 
$ 127.98 
" $ 
S 
.$ 
$ 
! 
$ 
$ 
1 
5.02 S ~.O? S 
2.b4 " 2.20 ~ 
30.1"> $ 25.1::> 
4.[,(' " 
2.4( $ 
21.<>,) .$ 
-4.00 $ 
7.lf. $ 
23."~ "$ 
5.C2 $ 
1.AI' .$ 
20.11 $ 
4.C.O S 
1.F0 $ 
l'l."~· S 
s ">.02 " 5.0;' $ !l.u« $ 
l' 3.3'1 
$ 40.19 
$ 3.01 
" 3S.l7 
$ 2.b4 $ 
'" 30.15 $ 
5.0? 
1.51 
15.09 
4.00 
l.Sf 
1">.95 
$ 
" $ 
$ 
$ 
$ 
'>.02 $ 
2.2b $ 
25.13 $ 
1 5.02 $ 5.02 " 
$ 3.77 S 3.3~ ! 
$ .. 5.71 $ ~O.19 1 
S 50.23 
5.02" S.02 $ 
3.01 '" 2.64 $ 
35.17 " 30.15 $ 
$ ~.60 
S ... 20 
$ 50.35 
1 55.9"> 
" $ 
S 
5.0(, $ 
3.78 " 
4 ... 7S " 
$ 10.97 $ 
" 8.2:'1.$ 
.$ 91!.7t- $ 
t 10'1.73 
5.b(, 
3.36 
3<,1.1" 
lC.97 
1.41 
87.7« 
$ 
$ 
" 
1-
$ 
$ 
42.b~ 
8.96 
8">.33 
5.c2 
1. }3 
10.07 
1 
$ 
$ 
l 
" 
4.00 $ 
1.2u $ 
11.'1" 1 
~.02 $ 
1.Hb $ 
20.11 S 
S.u2 ! 
2.20 1 
25.13 So 
S.tl'S 
~.Q4 t 
33.55 S. 
10.97 
6.!>A 
7b.82 
~ 
~ 
f 
42.6!-
5.97 
,,2.b8 
~ 
$ 
S.02 $ 
."7t " 
S.O"> 
4.00 $ 
.90 $ 
7.95 So 
S.02 
1.51 
15.0'1 
5.02 
1.88 
20.11 
5.6(; 
2.52 
27.45 
$ 
! 
" 
50 
$ 
$ 
$ 
S 
" 
.. 2.b8 
2.99 
5.05 
.38 
-4.00 
.6{/ 
3.95 
5.02 
1.13 
10.07 
5.02 
1,51 
15.09 
5.6(1 
2.1C 
n.3S 
10.97 
5.16 
oS.35 
$ 10.97 
So 4.94 
$ 54.88 
LflCKHFE:[' CALIFORNIA CO"4PA~Y 
COMMfkCIAL fINANCE 
All DATA g IN 
CnNS1ANl 1972 DOLLARS 
ATPCRAFT-01W/IB~ 
SlMI-QUIFT 
MAl'CH J973 3(lOO FOOl f lELO 
!J> 
'"d 
~ 
~ 
~ 
lJj 
1-" 
0 
Vl 
0 
•• * ~Ulrl l~RbnFAN ~'Ol 41RtRAFT ••• 
5CHFOUlf 2A 
SCt/. SCH. 12 "US 
SOO. t "I Lt.lONS J .lPP. fNIJINf.. 
12-:n-81 
PRINCIPAL 
AIRU<.AFT. INTUlF<;1 
NOnS BALANCf 
ilf:LIVfRY 1<>67 BORROW 
PRINCJPAL 
AlilCRAfh INlER!:'ST 
Nunc; BALANCf 
OFlIVfkY 1~8f' SORROW 
PRINCIPAL 
A Ikt:.R"H UfTf-REST 
Nens flALANCl 
OFlIV~RY 19119 /:IURRO" 
PRINCIPAL 
AIRCRl.fl tl'fHRESi 
Nons BALANCE 
DFllVH.Y 199(, 
PRINCIPAL $ 42.t·5 
SlI!'-TOTAL INTl:RfST $ 2".86 
INITIAL B.lLANCE ,. 3b3.88 
LUAN AGRf-EMENl bORkOW 
PRINC·IPAL I 5.02 
SUBTOTAL INTFRHT $ 3.77 
SENIOR 8.lLAN(.E $ 45.21 
LOAN AGRffMENTS i;OR!t(:W $ 50.23 
REVOLVING ~I"E PRINCIPAL 
.5 'OVER PRIflE INTER£Sl 
(81 T .. RU (4) BALANCf. 
8t1RRw. 
LDCKHE£O C.LIFGRNIA COMPANY 
COMME~CIAL ~lNA~E 
MARCH 1"73 
I .71 
S ZL.()O 
S 22.00 
LOA '-I OflAILS/lNTFkf!>l COMPUTAlION~ 
12 MOS 
fHOIN(' 
12-31-[;.0 
s 4£.b!t 
$ 21>.1l7 
S ~ .. 1.?'3 
$ 9.C~ 
$ b.39 
$ 'tt-.14 
t. jQ.Q!) 
S 1.00 
S 1.51 
S <:1.00 
12 '4('S 12 HOS J2 i'lL!> 
~N[;T"'(' I:Nul"'(' ENDING 
li-?·I-f'3 12-31-t'4 12-31-85 
4· ... b5 ~. It~ .b!" $ 42.65 
S ~3.b9 ! 70."'(' $ 11.92 
$ 2~f1."8 $ 2!>5.'I;?I $ 213.2[1 
S 14.(;" J. J9.(!t> t. 2 ... 6b 
! 9.48 l 1-2.2') $ ].4.96 
~ 112.33 $ 1 .. 3.5(' $ 174.79 
$ !-0.23 S ~O.23 $ 55.95 
S H'.CO 
" 
s.on 
$ • 96 , . .19 
s ~.oo 
All 0,.,. 15 1111 
CONSTANT 1972 DOLLARS 
12 HOS 12 foIO!> 
ENDING ENllING 
12-31-1:"" 12-31-87 
S lr.5~ 
, 1.CJ" 
$ Q4.b3-
1(~.1!> 
S 42.65 $ 42.65 
$ 14.93 $ 11.94 
$ 170.t-3 $ 127.98 
S 35.&3 $ 46.1!> 
$ 21.34 $ 26.57 
S 248.89 S 3(;7.89 
! 109.73 S 105.15 
12 HU!. 12 HOS 
f:.NOII'4G fNuH!G 
12-31-1;11 12-31-8" 
S 10.52 $ 10.52 
, 7.10 , b.31 
$ 84.11 S 13.!>'f 
$ 9~94 $ 9.94 
s 7.4b S b.ll 
~ 8<>.5e. I· 79.~6 
S '-'9.44 
$ 9.94 
S 7~4b 
$ {-9.50 
1 99.44 
$ 42.65 l 42.65 
S 8.lIt $ 5.97 
$ &5.33 1 42.610 
S 5t-.09 $ 6b.03 
$ 30.5S $ 33.(11 
S 351.24 S 3(14.65 
$ "9.44 S 09.44 
AJRCR.lfT-CTW'18f 
SIMI-oUIET 
12 1'10S 
f-NDING 
12-.31-90 
s 10.52 
$' ~.52 
S 63.07 
$ 9.94 
I 5.97 
$ 69.1>2 
$ 9.94 
I b.71 
s· 79.56 
I 9.94 
I 7.,,6 
$ 89.50 
I 99."4 
I 42.68 
I 2.99 
$ 76.00 
S 3b.32 
'S 408.09 
$ 99.44 
3(00 FOOT FIElD 
» ~ 
t...s 
~ 
~ 
b:J 
f-I. 
o 
\Jl. 
I--' 
* '" * ~l'l Fl TURfl(ifAN :H;t AIRtRA~T '" '" ,. 
~c. t<f OL/LI 2A U'~'1 lJl lA II S/lNlfR[~ 1 COM""1 A T1 f"jN~ 
!:.(H. ~{'h. 12 MC~ 12 MOS 12 f':l;S 
~Ol1. (MILLIONS) APCP. H.Dll11r· H>lLlM, t"ND!NL 
p-31-P 1 1~-';1-1l~. 1,,--?-1-£<1 
RfVl'LVINl. LINt- Pl< INClp/ll 
.5 OVER PIU1'!F INTffH $T 
18~ IHRU 9(;1 BAU.NCf 
"(iRRCW 
1CTAl PRIHCIPAL CF ~ .. 7.67 ,. ~.>2 .b7 $ 7?(..>9 
TLlAL J"'TlkEST I 34.34 ~ ;' ... 77 $ 34.~3 
TuTAL NEW BORROWl~~S C.f 1 12.2.? S. ,;'7.'15 S. ~0.23 
lOTAL [Jfc-T (F !- 4~;1.(t(.· $ 4:,8.37 !. "15. Q l 
CuRRr NT POI<. 11 0N lTV 3E- $ 47.,,7 $ ~1.c7 l< ~t>.b'J 
LONG HRJ'! DEBT 3b , .. (3.42 1 3d".7(. 3~.9.n 
• * * • • * • * * • * • * • '" * • • * '" * • * * • • • '" • • 
INITIAL DEfT IS J'.SSUMff. T{"· ~F 60 P('T. Of /Ill ~QI'IPMfI'H 
R(QUIR~MENTS NHI>FD TC INIlIATF SY~lfM CPtRlIlI("I<. 
DEPT IS REPAID nVFR lD YfA~S AT 7 PCI. INTFRF~l 
AIRCRAfT NOTES ARE ASS~~I (' TO 8F 7~ PCT. OF lHE G~tIVEREO 
EQUIPME~T COSTS. THt NUTF~ ARE kfPAID IIVfk 1( YFA~~ A1 
7.5 PCT. INTfREST. 
* * * * * * * * * • * * * * * * • * * * * * * • * * * '" * '" 
1;' MP~ 12 MI~ 
~Ni.iINI, tNOIN(' 
:.:::-31-f. ... L'-?l~~ 
1 .01 
! 1.00 
1- 1.00 
$ 66.71 S ('7.31 
So 33.~ ~ $ 32.89 
1 ~().?3 $ 56.95 
s. ="9.4;>- $ 389.07 
$ 1>1.71 1 67.31 
~ :'?7.72 S 321.7b 
lUCKHE~D C.AlIFO~NIA COMPANY 
COMMERCIAL FINANCE 
ALL D~TA IS l~ 
CO~STAN1 197i DOLLARS 
MAI«H 1"-13 
-12 MC~ 12 Hf·S 
f II')P'{. EIIIDI"'G 
1~-31-flto 1~-:;1-87 
! .9«-:t 1 2.'1b 
$ 27.(,0 $ ~!:-.OO 
$ 26.00 $ 2« .00 
J 78~2f' ! !lB.en 
~ 37.21:- 41 ... 7 
So 135.73 $ 13'1.1') 
$ 44'(,.52 $ 491'.87 
$ 78.78 3; be.SO 
$ 368.74 $ 402.07 
12 Mr'~ t2 Ml'!:. 
~"'DI1\i( lNDINL 
I t-:'l-~~ l2-31-1l0:; 
1 4.00 
$ -4 -( "') 
. -"' 
,. 
" .!>l 
'I> t ... OC $ 60·.00 
.~ 9.(;0 
5- <'~.74 $ 112.68 
! .. 3.1l;' s; 44.2'1 
$ IGB ... 4 S 99.44 
, 5(10.57 $ 48·7.33 
$ 911.74 l 108.b8 
$ 401.1l3 $ 378.65 
AJPCRAF1-DTW/IBf 
SIMI-QUIET 
12 MOS 
FNlINe 
IF-:n-9L 
$ bO.OO 
$ 2.36 
$ 17~.68 
! 41.t>7 
$ 99.44 
, 4('13.09 
$ bCl.9!> 
• 347.1 .. 
3('00 FOOT fIELD 
~ 
~ 
t<:I 
~ 
~ 
tJj 
...... 
o 
VI 
I\) 
SCH. 
SOU. (HIlLlON~ ) 
INTERtST ACCRUAL 
2A JNT~kEST PAYMFNT 
~.C ... t-DUl t-
2C CAPITALIZED INTERfST 
IN1EkFST ACCRUAL 
lOCKHFt-[) CALIFCRNJA COMPANY 
(.UHHFRC JAL FINAN('f 
HAf.:CH 1973 
...... QUHITlREUFAN SH.l AlRCRAf'T ...... 
2/1 U."I (jfHll~/INTFRt-~l CO"'PlIHTInN~ 
SCH. 1~ MUS 12 MLS 12 M(S 1':- M['S 12 MCS 
APP. E~DING ~NLING lNCI~G lNLJNL l~nI~r 
12-31-81 1~-31-8~ 12-31-83 12-31-"4 1"-31-8~· 
$ 3 ... ~·4 l> 3"'.77 $ 
$ 2.n $ 2.~b S 
------- ------
CF So 32.12 $ 32.21 $ 
======= :.:===-== 
34.3? $ 33.~" 
" 
37.89 
~'. 'i~ ! ~.~P t 3.67 
------"- ------ -------
31.75 l' ~0."1 $ 2v.V 
====-:-=: :::==== :.=~==== 
All OATil IS 1,.., 
U'NSTANT 19,;, flLllARS 
12 MOS 
HHl I fII(. 
1<--31-f6 
! 37.2t. 
! ~.!1f. 
------
!, :'I:<.4C 
:===-=== 
12 '1r S 
ENPp"G 
12-2.1-1<7 
$ ..1.47 
$ 4.22 
-------
$ 37.2'"" 
=====;: 
l~ Mu~ 
[r,OI fIIC 
];--3]-1'1' 
So ~3.~J 
! 3.66 
-------
4C .17 
:.==:.::= 
1<' "'05 
HHlINC 
]~-:']-k9 
$ 44.2" 
" 
3.12 
-----
$ 41.17 
=-====== 
AJRCkAFT-C1W/IBF 
SIHI-()UHT 
12 1'1('5 
lfllflll1iL 
12-31-90 
t " 1.67 
$ 1.58. 
------
$ 40.0'1 
==:.==== 
3()OO FOuT FIELD 
::x> 
~ [:I:j 
~ 
~ 
IJj 
I.,.J. 
(:, 
Vl 
W 
* • * LvI<T TvF-E(,I-AN ~ n t. ~Jk(k~!-T * * ,. 
SCHELUH IF t.tT JNCO~l-. I'R(.I', LPf.hATH:~IS 
SCli. <;·CH. 1 ~ M~.I~ 1 ~ f'Al~~ 1-2 ~(j~ 1" fPI(,~ 12 "'L!> 
!'OlJ. HHLL ![IN! I Af'P. f'J"YNC H.i,INC, f-IIIP I 'It:. FN[lIN(· FNDINf. 
1 :'-3!-<-1 12-n-f<2 1~-31-f3 l;{-",l-f, .. 12-:; 1-8~ 
Tf:TAl {:PERATJ'J(' KI:oVI NUt' '. ! '·17.:"(; S ~,47 .'1{1 1 ~"'",.~.() ) b30.-40 t bue' .l\. 
T01AL uPERATINC· I-)\PfNSI-<, 
11- OEI'RfLJ AT ,prj $ 6'-'.0(; $ 7':..(;: t flAG:" $ B6."{.( t 81:<.51 
DIRECI $ ::'9~.jO ~41t.7& $ 4"'''.H' 1 .t,.1t. ;,..1(, !- !>13.3() 
TOHt. -'it," •• '30 $ 4'lJ. 72 J. ~~3().63 ~ 62."1:- t>G 1.81 
------- ------ ------- ------ ------
TCT.H OPERATlN(, INCOMf S. S~.l·(; S. ~6.1l> 6'.!:<7 ~1.4'-
" 
61.2':1 
if CAPITAL ,-AIN~ 
2A HlTr~f!>T ACCl<lIAl ! 32.12 ',.; .21 31.15 1 ::OC .Q} 24.22 
------- ------- ------- -------- -------
INCOMF Rt fVR f lAX Iv 2V.f.1l J. 23.97 3<, •. 12 1 31,.51 ! ~2.01 
RlFlOR n. SCHFCUlE 1,\ FOR C!..MPUH INCuM£ !>lATlMl-I'<" 
lOCKPIEG C~LIFOR~IA COMPANY 
CUMMFkC]AL FIN~~CE 
MARCH 197~ 
ALL [AlA l~ ]N 
lLN5T~NT 1~72 ~LlL~R~ 
J2 I':es 12 1':CS 
t--NflIN(, fNOING 
12-::'",1-8L' 12-31-87 
$ 71<;.70 1 774.00 
$ '17.(;8 $ 11'8.83 
$ ~3t. Hi $ ~71.2(' 
J t,33.1E' t 660.03 
------ -------
f ~2.~2 S. 9:.97 
1- ?3·4-0
c
C ! :n.2~ 
----- ------
49.1 ? $ 56.72 
I;' f' ('~, 12 ~l!:. 
f"'DINC fNUING 
17-31-f<~ 12-31-6" 
$ t.??'·!, 1· H71.(JO 
$ 1l1>.t8 S I22.lll 
! ~Qq. -'H} ! 677.30 
$ 717.98 1 7"'O',H. 
------ -----
$ lO4.!>2 $ 120 .• 9(; 
t .. C.l1 41.17 
-------
-----
$ 64.3!' $ 79.73 
A IRCRJ.f T -UTW/I LF 
SIMI-QUIET 
12 MCS 
tNOING 
1?-31-"O 
t 9'>1.':10 
S 1.2<:.08 
$ 684.3G 
$ 806.38 
------
~ 145.~2 
l 4(;.(;9 
-------
$ 105.43 
3(,00 FOOT f J[ LO 
J> 
~ 
~ 
~ 
bj 
1-'. 
o 
\Jl 
.j:::'" 
:;Cf-IHUU 
SCM. 
SOU. (MILLION~) 
1F IM.r'Mf SFFW"<F TAX 
If 
lC 
UJFFfkf:NCE eFTWEFN 
lAX AND 4CC(Jli"lTI'IIC, 
TAX INClIMf 
TAX l.ATE 
CAkRY H'RWAR[. ADJ. 
LO~S CAR.J<Y FURWAli.O 
I'XPIRff'l CARRY fl'flW.akft 
CAIIRY F(lRWART flALANC! 
INCOMt TA)( 
OFH"RHI TAXES 
HLJ. INCOMf 'fAX 
ACCOUNTiNC tAX EXPFNS~ 
LOCKHEED CAltFOkNIA COMPANY 
COMMERCIAL ~INA~CF. 
MAkCH 1"73 
••• I.Ulf-l ll'Rl:.lf·illl ~TPl Alf.:CRAf-l '" '" '" 
:[. INCOME TAX P~vM~Nl~ 
CCI-'. I? "ILS 12 Mns ) 2 '4fJ~ 12 "0:' 12 "Il::; 12 MfoS 17 '1CS 17 MU J2 Ml,!:. 12 MOS 
APP. fl':()lr-<C, fN!lr",r, t ~DJ '~G P~fJJ"'l' tNUJOVC HH,J"'(, t:llr,lNG f:NLJH;(' f:Nl'INC, I::NDINC, 
12-31-1"1 1:-'l-h<:- 12-,H-!<3 12-;'1-14 12-::\l-8~ 1<'-31-t.b 12-31-87 12-?1-f'~ 12-:31-f9 12-31-':10 
!> ~(·.bf1 t L 3.Q7 3 •• 1, ?c • ~ 1 ~ ~~.O1 $ 4"'.12 $ !:i6.1;' ! 04 • .j~. ! 79.7; ). 10!!' .43 
$ 47.~5- So 34.70- f 2~.2~- $ ZO.Of-! 17.~.- $ 13.~~- t J~.bo- S 1~.~.-' 14.1;- $ 21.44-
------ ------- ----- ------- ------
;'6.cl7- ~ 1v.7;;'- ~.t-7 )b.43 So 34.0f 
4!-.Ol'PCr 4P • (',>I'CT 4" .001'0 48.(o(;PCT 4S.uOPCT 
S 12.45- $ ~,.1 ~- 1 
$ 12.9~ So ~.E) 
f. 
So 12 .~~ S I!' •. le I 
------- ------
S 22.97 S lb.6t> s. 
------ -----
1A $ 1f'.02 11.~1 $ 
;>.~2 S 7.pQ $ 16.36 
2.ll2- $ 7.Sq- $ 1b.36-
$ £; .Q7-
l!>.ZE. t 7. ~-c. 
------ ----- -----
l<'.bu s. <;.64 $ 6.64 
----- ----- -----
1!;;.42 S 17.~3 $ 2!.OO 
ALL t'AH IS IN 
CCNSTANT ~Y7~ DOLLARS 
------- -------
$ ~~ __ 72 $ 4(.0'1 
48.C~pCl 48.(o.C1 
... 1t..'ll $ 1'1.21 
------ ------
$ Ib.'n ! 19.21 
$ b.b7 $ ~.U 
----- -----
S 2~.~e s 27.22 
------- ------
",o.C3 
" 
bl..bl 
4 &. ';,0'( T ..... (,OPCT 
t 23.fS i ,Q.Ot.l 
----- ----
$ 23.05 $ 2Y.OQ 
f. 7 .t·~ f 9.11' 
----- -----
$ 30.f,~ S 38.27 
AJRCRAFT-oTW/J~F 
SIMI-QUIEl 
------
!Io f!3.9'1 
4S.COP(T 
! 40.32 
_._--
S 40.32 
f 10.29 
---
S 5C.61 
3(\('10 ~OOT FIHD 
~ 
~ 
~ 
t:d 
I-' 
o 
VI 
VI 
SCttFDULF 
~CH. 
SOU. (MIl.LIONS) 
~f TOTAL UPI:RAlI'lG RE.VfNUE:l:-
iF TOTAL UPERATING I:XPENSfS 
IF TLTAL DPERATING INCOME 
11: CAPITAL ~AINS 
211 INTERFST ACCRUAL 
INCOMF BEFORE TAX 
20 1 AX EXPfNSE 
Nfl IiltCOME 
LOCKHEED CALIFOR~IA COMPANY 
COMMERCiaL FINAN~E 
MARCH l'lT:l 
* * * .c'JJE.1 111RbllFilN SniL AIRC"A!'T * * * 
110 
5CH. 12 1'105 
A.I>P.fNDINf. 
17-31-1'<1 
$ !ll7.]" 
$ 41>4.30 
----
$ 53.LO 
$ 32.12 
----
~ ?O.8H 
! l('.C" 
-----
(f $ n.f!6 
======= 
M T I NCOMf 1""'1'1 l'f>f RA TIC"! 
12 MC5 
ioN; '1 1\1(, 
12-.31-82 
$ ~47.90 
$ 4~1.7;:· 
-----,. !:.1>.1e 
$ ?2.21 
----
$ £3.97 
$ ll.~·l 
-----
) 12.4t.. 
==:::::.=== 
12 M(,!> lL Me!' 12 ML!S 
INDlhG I'I'IDII'iC FNDltl{; 
-!L-31-B3 12-31-~" 12-31-8!1 
$ 59 ... 50 $ .·30'.4(" S. 663.10 
$ 53(.6'1 $ ~6~.'1t< $ bOI.aJ 
----- ----- -----
$ 03.1<7 ,. {:7 .4~ $ 1)1.2'4 
1 31. 7~ $ 30.<'] ! 79.22 
----
-----
----
.$ 3('.12 $ 3b.~1 .$ ~2.(;7 
~ 1~."2 t 17.'53 $ 2~·.0(' 
------ -------
-----
$ 1l>.70 1 IB.'tf' $ <:7 .<)7 
====:::=== ======= ==-==:.== 
ALL O.aTA 'IS IN 
CGNSTANl 1972 DCLlARS 
IZ MOS 12 1'10'; 
ENDWt. ENDIN{; 
12-31-H~ lz-:n-lH 
! 71!>.?O $ 774.{JO 
,. 633.18 $ b&0.03 
------- ------
$ 82.52 t '13."97 
$ 33.40 $ 37.2~ 
----- -------
$ 49.12 ! 56~12 
$ 23.~8 1 27 .2. 
----- -----
50 2!).~'4 $ 2'1.50 
===-===-= =====-== 
12 MLlS 12 M(lS 
ENLltlG tNDINb 
12-31-'j1l 12-31-8'4 
S f\22.~0 , 671.00 
$ 717.98 $ 750.iCl 
-----
-----
$ l(4.~': $ 12tl.9!J 
$ 4C.17 
" 
.. 1.17 
-----
---
5. to4.35 t 79.73 
5. 30.I.'FI ~ 38.21 
---- ----
$ 33.41 $ 41.4t· 
=-===:::-: ===:=== 
AIRCRAFT-DTW/lbF 
SIMI~UHT 
12 MOS 
ENDTNG 
1<'-31-90 
$ 9~1.'10 
$ 806.3-8 
----
$ 14!>.52 
$ 40.09 
----
$ 10!'t.43 
1 50.61 
$ !'t4.52 
;.====== 
3000 FUOT FUlO 
~ 
::g 
t:t:j 
~ 
!;;! 
t:x:l 
~. 
V1 
0\ 
5CH. 
SOU. (MILLIONS) 
SCt;FDUll 2B 
!:(H. 12 "10\ 
AI-'P. H-IrI Nt, 
1<'-31-81 
CASH ADUIT10N TU EQUITY (f 
OTVInEN(.S (f 
NOTE 
SfF SCHF~Ult 3~ fl. DflllL 
LOCKHEED CALIFORNIA CUMPAt4Y 
COMMfRCIAl FJNA~CE 
~ARCH 1,,73 
* • * QUlfT TURS0FAN STUL Al~CkAFl • * * 
ill VlfJEND PAYMFNTS At.e, EC"ltIlY HKR fA SfS 
1<' Mr~ 
FNLINl, 
17-:'1-~2 
12 MOS 
I NLfN(, 
17-31-83 
1~· rws 
FN(,lNf 
12-:H-~ .. 
12 HI S 
~Nrl"'r, 
12-:q-",~ 
ALL DATI IS -Hi 
CCN5TANl 1~7~ OCLLARS 
14' "IT"" 
fNf'IN(; 
12-:H-!'b 
12 M(l\ 
fNf'TNr. 
1;'-;'1-07 
n Ml><-
r 111['1 Nr. 
Ij-:;l-RI' 
12 loll'S 
t:Nl'Ir.r, 
17-31-8" 
_J~CRAfT-LTW/IPF 
SlMI-CtUlfT 
12 MOS 
HIDING 
12-31-"'0 
3000 FOOT FIELD 
~ 
e3 
~ 
tl:I 
I--' 
o 
VI 
~ 
~Ctl. 
MIl •• CMIllIUf'lSI 
SC .... ,Jlilf 
tUND~ P.M.(IVlI)H" 
114 NE:l INC-UHf IOPE:RA1IIJN<: 
If. O£Pf-;E:C lAllCN/AMOk Tl lAT1;1/.; 
2A INlrRf~l ACCURAl 
2n CURRf~T INCOMf TAX A~(.·l 
lC OFH'I(RH' lAXf"~ 
OtP{,5lT REfUND 
10 (ITHfk Uil-fII{l;S/WI •• :l< 1( • .cAP. 
11: SAU. (iF I>UCRl'1'l 
Zb CASti ADOITlO".S 7L rot/tTy 
214 Nf-W h(jk'UlWIN(,.~ 
I(-TAl PRUVTDLJ 
FUI-IOS -'PPllH' 
2/1 LlIA~ RfP/lYMHITS 
2,11 I~lfRrSl PAYKE:Nl~ 
20 I"4CUME- TAX P/lYMfNTS 
28 DIVIDEND PAY~fNTS 
2C DEPUSITS UN AJRC~AfT 
2t FLJGHl FCUIPMfNT 
2(, (,ROUND PROP. 
2(, UnlIT lfS 
2C SPARf-S 
2f iNCfEASf/tlFFH.RHl C ... ,ilRl'S 
UHAl APPLIED 
C/ISH FXCFSSCDFf-lCH,NCY) 
FNIJING LASH 
LCCKHHO CALI FPRN I A Cl>MP ANY 
COMMERCI_L FINANCf 
MAkl:H 107">. 
,. 4< 4< lL'J FT ll'Rt';,~AlI! ~ H't AJ~l.~At'l ,. ,. ,. 
(f (~SH tl(;)j 
SCIi. ).: folDS 1~ ,,\1;::' ) ~ MLS ) ~ /'(.'~ 1<0 "(~ I? "'['S 1 Z ~O~ ) 2 .~f'~ 12 11('::' 12 foliOS 
API'. FH,lf'l( H.LING [M;It.(· ~f>j:1HJ(, amINe EMHI',C EM'I'-lC 
1;'-31-1'1 l"-~l-';" 12-::H-1l3 1':-;1-H4 12-31-'i~· );;-:!I-P6 1<-31-«7 
~ 
f 
" ~ 
~ 
Ill.ilt • 
b9.00 , 
::';·".lL s. 
1,=.°;- $ 
2:"", .. Ci l -! 
74.4t3- $ 
.0;> ~ 
·l ..... t s 
7~.O;, .. 
::L.21 i-
~.1~- $. 
It,.t t $ 
;:.?~- ~ 
.01 $ 
It-.7e " 
Bl.t3 
31. 7~ 
".61' 
lZ ."t.'(,; !. 
3._4- J 
.<:1 1 
Ib.'1t 1 
r,6.4" t 
jO.c,) , 
I.B" $ 
Q.b~ S 
.-..7- t 
.01 $ 
27.07 $ 
"8.51 $ 
L9.;L" S 
l.t .3t , 
b.04 ~ 
1.4('-
.01 $ 
2!l. ~ ... 
91.f'R 
~~.<t1.' 
H·.Ql 
6.f>7 
2".';0 
$ 1,;8.1I? 
$ 37 .2~ 
, 1'9.21 
$ 8.( 1 
9.78- $ 
2.2-t: t 
c.6 Q -
2.2to 
l:'liDII\I(. lNlllNG fNO.lf.I(' 
Il-:U-t'fi );'-~1-89 ) ,,-:H-90 
1 33.4, 
" 11h.H 
! 4C.11 
S Z3.:"~ 
$ 7.5<; 
$ .. 1.46 
$ 12~.80 
.! .. 1.17 
! <:9.09 
$ 4.cC 
" !> .... t'2 
l 122.0B 
! 4,(,.09 
1 "'0.3? 
$ ~ • .:~ 
'! 
7.L3-" 9.43- $ 
2.32 " 11.~e " 
1>.74 
2.31:\ 
$ 7~.:'3 ~. 3"."!> ! 5~.13 ! !;l.",~ $ ~(,.'I5 S 135.7:' S 133.1~ S IOR.4'+ 'Ie 99.44 t 99.44 
$ 16".H2 $ 1<>1<.37 $ '-<i'.7v $ 704.}~· S 2Jc;.3t ~ 308.31 , 331.52 1326.00; $ 3 .. 1.01 $ 377.16 
! 47.~7 $ ~;.tl $ 7Z.t9 tt.1I !I> e7 • .31 f 18.211 $ ~p.~c $ ~Ij. 74 S 112.b8 $ 17.8.68 
$ 
$ 
$ 
$ 
$ 
$ 
1-
34.3 /, 
24.t.5b 
5l.2" 
3.l'C 
.le 
f..10 
1.81 
5-
~. 
f 
" ~ 
$ 
'" 
3 ... 77 
L·~ •• ~& 
-... q.q~. 
"'.5(\ 
.10 
1(;.lu 
1.70 
$ 
3· 
! 
t 
$ 
~ 
34.3::" 
1;.,.76 
5{i.~4 
: .... ~0 
.10 
)('.loJ 
1.t'1 
$ 
$ 
t 
~ 
5-
!-
33.':(') 
~1.~~ 
~.·;J.:'4 
~."'f' 
• ~(l 
11.:-v 
1.1'l 
t 32.89 
t 48.91. 
" ~5.9~· 
$ c.H 
$ .10 
! n.?G 
2 .05 
$ '37.2b 
$ 1t·.91 
~ "1:1.62 
S· } (l9.73 
$ b.CD 
!. .10 
" ?0.30 
I ••• '1 
$ "1.47 
$ )9.21 
$ ~o.13 
$ 105.15 
$ 
$ 
$ 
$ 
~.bt­
.le 
19.20 
1.'\2 
$ 
" 
s 
" ~ 
$ 
~ 
$ 
"3.R~ 
23.0~ 
34.70 
9Q.44 
~.tJC 
.It: 
14.2U 
1.51; 
i 404.29 
~ 29.0'1 
!I> 29.15 
99.44 
~ ~.bO 
" .lv 
" 1«.20 
" 1.58 
$ .. 1.67 
! 40.32 
$ 8.50 
$ 99.44 
! .10 
!I> 1.58 
'lb~.8~ I It~.l~ ! 191.~~ 1~8.~9 ! 234.!(, S 30R.~" '3~1.4B $ 3~6.~.. $ 3~1.1~ $ 370.29 
$ 
.22 " 
~ .?? 
.17 15.23 S 15.14- $ 
.39 i 1~.0l $ 
III l DA 1A I ~ 1'" 
(.UNSll;~Jl 1~7~· [lL·LLAR ~ 
."n $, 
.58- $ 
.10- $ 
.04 $ .19- ,. .12- ! 
.06- $ .2~- ~ .37- 1 
AIRC~A~T-OTW/IBF 
\}MI-"UHl 
:WOG fUOT FHlO 
to.a7 
6.50 
:x> 
::g 
t:rj 
~ 
~ 
to 
I-' 
o 
VI 
CO 
SCH. 
S(JU. tMJllIUfII~1 
:'CHEUULF 
NUM8E~ OF tOMMO~ SHARE~ 
ADDITIONAL SlOCK SOLD 
TOTAL COMHON 
PRltf PFR !>HARf 
EARNINGS .E~ ~"ARE 
28 CA~H A[JoI,TIUN TO I:Ql,ITY 
.PAW TN CAP.11AL 
1 A IIIf T JIII(.[1MF 
DIVlllf.ND~/CllMMON SHARE 
26 nIVIlJENOS 
RlTAJNEO EARNJNC INCREA!>E 
RfTAINro EARNINGS 
,CUMMON STOCK HiUJTY 
LGCkHEEo ~AlIFO~NIA 'DHPANY 
COfolM£RClAl FtNANCl 
i'lAI<CH 19n 
'" '" '" "'l;}fT Tl'Kf<[:F MI Sl( l AIRCkAFT '" '" '" 
3A C[I'I'O,,· ~TuLK H,COr.,:ULIATIO"l 
S('H. 12 MUS 
Af P. H.nING 
12-31-"1 
12 Ml'C; 12 "Il S 
ENrI~~ rNnI~~ 
L~-31-82 12-31-83 
! 10.00 ~ IG.or $ lr.~c 
$ H.8., $ 1~.4(' $, 11 .7(, 
12 MOS U MOS 
ENnING FNDI"IC; 
12~31-&4 12-?1-~~ 
1').CO' ! 10.0(: 
le~4'" $ 27.0-{ 
l~ MU~ \, MOS 
E"IDI~G FNDIN~ 
1~-~1-86 12-31-~7 
12 ,,,O!:. 
F.N!HNG 
1 ?-31-3R 
lC.00 s 1e.oc S 10.00 
) 2 MOS 
~ NDI'-!G 
12-31-Hq 
12 Me!> 
FNDING 
i2~31-9C 
1('.00 $ 1( ... 00 
~5.~4 $ 29.50 $ ?3.47 $ 41.46 ~ 54.82 
$ 1(.66 5. )2.4~ , Ib.70 $ 18.98 $ 27.07 $ 25.54 $ 29.50 $ 33.47 f 41.46 ~ 54.82 
$ IO.P6 $ 23.3~ $ 40.0~ 1 ~9.CO $ ~6.07 $ 111.§1 $ 141.11 '$ 174.58 $ 21~.04 $ 270.8b 
IJ $ 2¥5.21 $ 3C7.t7 I 324.37 S ~_3.3b $ )70.47 ! 3Q 5.96 $ 425.46 $ 45R.Q3 $ 5LO.39 $ 555.21 
ALL fJAT.! IS JN 
Cl'NS1A!lJT 1972 nr'LLAR~ 
AIRCRAFT-OTW/IBf 
SIMI-QUIET 
3000 FOOT F tHO 
> ; 
~ 
t::J:1 
I-' 
o 
Vl 
\0 
S(:H. 
sell. 
{".F 1: ASh 
SCf-IfOlJll: 
tMIllIONSl 
1.0 OHlfR CURR.ENl AS~E1 ~ 
TOTn CORRENT ASSE1S 
if fllCIiT t:-l.lfIPM!CNT 
2C [ClfIPMP.T I'fP(Jsns 
If PR[Wf~TYLFACJLITl~S/SPA~F 
If PR[ SlRVICf tXPFNSE 
IB 727 MDGlf'ICATl~N 
20 TAli RtSflWf 
TOT/L ASSETS 
2A CURRENT PORTlOlII LTD 
10 UTHE" CU~RENT LIAS'S 
FH~H< I'<ET 
TUTAl CURRtNl l}A~llJTIFS 
2~ LO~G It:R~ OfPT 
OEff~REO FfOFRAL TAX 
DEHRRfDOTHfR 
3A SH·CKH[.L{)fRS H:unv 
01~FP 
T01Al LIAb. ANO .UUITY 
'" '" '" i.'ttlf 1 n'RfCf AN ~ TOl A TH;i<Af' T " * '" 
3b J:;AU.NLf ~~£u 
S('t-'. 12 1'I(1~ 
APP. !:rl,DIN(, 
lZ-:31-bl 
12 Mr'~ 
fNr;tN(, 
1"-::l1-~2 
12 Mf·S 
ENfHJe 
V-~I-fl;; 
12 -MfiS 
I;>.IOllIIl 
12-:n-fl4 
12 -Ml S 
E"101H, 
lL-::1-8~. 
12 M{'~ 
I N!'lN( 
H-,] -&6 
12 ~us 
FNf.P,·(' 
12-"]-87 
12 MuS 
f-NOJ'Il( 
1 ? - -:1) -to, 
12 M(.~ 
f \I[\} 1"(: 
1~-~1-l9 
II !W~ 
tNDIN(, 
l<:-:H-% 
S .27 $ .3Q $ 15.~: $ .4& $ .1~- S .06- 1 .i~- 1 .37- S ~.~L 
$ 12~.b7 1 131.~~ • 131.~1 • I~l.~? S 139.11 153.u~" 167.05 1 174.3t • 1711.17 S 17~.28 
$ 1.9.67 $ 12~.10 1~~.70 ! )47.14 $ 13q.5q S 1~3.P? $ 16t. Q 9 I 174.11 I 177.80 t 181.78 
$ 52<:.42 
$ 3C."1 
S ~(;.lf 
$ 3.ill 
$ t(l.9~ 
• 12.q~ 
S !>.n.3!-
$ 4(-.01 
" "3.21 
$ J.5!> 
$ ~)(I.~t,; 
$ 11:<.1 (, 
t ~4Z.61 
~, :37.51 
" '1!-- _"22 
!, 4.(10 
S 4(,.68 
E'.?8 
.$ ~.~'·-.4~ 
! 36.','} 
! <'7.44 
S 4.27 
~, 31.4t. 
$ 7.~4 
1 ~.7C~38 
! ct." .1° 
! llO .2{) 
S 4.Sf< 
2'$.46 
1. O~<;t.PL 
$ <:>3.74 
$ 12U.14 
$ 4.4~ 
$ 17.(,4 
! 776.7P 
! ~9.1 R 
$ In.V 
$ 4.45 
10.4? 
~ 77 ... ·,7 
! 5('.74 
$ 133.~.l. 
f 4.2<: 
! 5.5" 
:;{'b.71 
3b.7" 
~. 13Q.67 
,. 4.0 ..... 
$ ? .61. 
!l47.flV 
!- 1~2.Ql 
$ 3 • .,.3 
So 1'5".10 $ tlt4.j>!' !; Hc8.f.(, ! fl8.lt' S "'12.4<:· $ltv9.(:2 $1(."5.04 $1l4~ .77 $1167.6::< lJl55~5tl 
S 47.67 S ~1.~7 I 
$ 60.hZ bO.Z4 $ 
======== 
::.::===-= 
~~.6'1 
77.<'3 
;.::.==:::::.. 
1 61.71 
S 75.9~ 
$ 12P.4Q $ IJ1.~1 '133~92 ! 137.63 
$ 403.42 $ ~~6.70 S 359.22 ~ ~J7.7Z 
$ 2l.97 $ 39.t~ $ ~2.23 " tl.1l7 
$ ~q5.21 $ 3(7.~7 $ 3i4.~1 $ !4".3~ 
======= 
1: 67.31 
S 7fo.11 
" 7B.28 $ fl8.RO ! 
$ fll.~~ $ BB.OB ~ 
~~.74 S lOB.ofl , 60.95 
H7.7~ ~ fl2.14 ~ 87.9~ 
=:.::.:==::;- ==:==:c= =======: 
$ 14~.42 ! 15G • o 3 ~ 17~.~8 ~ IP~.~O $ lQr.8~ 
1 371.70 '308.?~ $ 40l.07 I 401.83 $ 37R.b~ 
$ 79.4~ $ fl~.l~ $ 04.16 f 101.7} S 10b.31 
! 370.42 ! 39~.96 f 4,,',.46 1 45~.q3 $ ~(;0.39 
==~==-=:: 
$ 14& .94 
S 347.14 
~ 115.60 
$ 555.21 
$ .01' 1.Cj- $ 1.74- 2.41- $ 2.68- $ 1.26- $ 3.53- $ ~.2r- s 8.~4- $ 11.31-
$ H~D.]O $ PI4~&8 $ r~~.oo I ~78.1~ S 912.40 Sl009.0? $10q~.04 '114~.77 $1167.63 $1155.58 
==~=::.=-= =-=:::.=== ==~==== ======= 
THE f)I::HRI<.ED FfufRAL INCOM~ TAX IS t;f:DIICf l "~V n'f 
I:-XPIRl fl U.P.RV H.RWAli.f)\. 
lCC~HlID CALIFORNIA CUMPA~Y 
COMMf~Cl~L FINA~CE 
MARC~ 197~ 
ALL DATA 1:' ]1\, 
CI,·"STA'" 197(' DLLLIIR( 
AJkCktfT-G1W/IBF 
!.MJ-~U}[T 
3000 ~COT FltLD 
~ 
~ 
t<:l 
~ 
~ 
td 
I-' 
o 
0\ 
o 
SCH. 
sou. (MILLIONS) 
SCHH.ULf' 
TOTAL LIABILllIE~ 
LOCKHfEO LALlfURNIA crMPANY 
C~~~RCJAL flNANCf 
MARC'" 1"73 
31< 
5eH. 12 MG~ 
APP. fNDIN( 
1<-'11-1-1 
...... U'1fl l\'Rbl.1 AI'; '11'l Al"LkAfl .. ,. .. 
!>ALANe!: ~"iFE:l 
12 MiJS 
FNul'lC 
1;:-3~-!l2 
12 I,((,~ 
ENDI--Jr, 
12-3)-83 
1<' 'lOS 
f 'liUI 'J(. 
1~-::'1-/;''' 
12 ~~I~ 
t"l~I"G 
1;:-31-R~. 
12 'In!, 
t~NnI"G 
12-31-86 
12 M05 12 Mr~ 
r'l3JNG f'JDJNG 
12-31-~7 12-!1-~~ 
l2 M~S 
tNLINC 
12-31-89 
12 MO~ 
I'NIJ I Nt, 
12-31-90 
! 554.89 $ 5~7.41 i 5.?6~ S ~34.~1 t 541.9 R i 61!.G6 ! 669.5~ l 683.84 $ bb7.2. $ 600.37 
ALL DATA J~ IN 
C[~5TA~1 1~72 POlLARS 
AIRL~~fl-OlW/l~f 
SIMJ-CUHT 
3000 FliOT flEW 
~ 
~ 
~ 
t;! 
tp 
I-' 
o 
~ 
<.CH£:(;ULl 
! (.t!. 
SOU. (MIlt.IONS) 
I~CCMI; STATEMENT 
lA HIT AL -Rf 11£ Nl'F 
11. TVTAL OPFkATl~G INC~~E 
1,. NI·T INCOl11-
BALA"'lE SHHT 
38 ·CIIRRI:NT .A~SEE 
3B CURRENT LlABILITIH 
WORKING C"PIlAL 
t:URRfNT RATIO 
3" JuTAL ASSFTS 
36 TOTAL llAFIllllfS 
36 ~TOCKHOLOfkS FQUITY 
CAFIT ALI ZH 10 !\I 
Sl'NIOK OE:f'T 
BANK LCANS 
REVOLVfR 
lUTAl !.ENI&R uE:l.l 
LOCKHfED CALIFCRNIA CeMPANY 
{,OMMER~IAl fINANCE 
'MAR(tl ~ "'73 
'I< " '" ";"UHl TL11<f>[.F-r.N ~Ht tl"{kt.Fl 'I< * * 
IS l-JI\.AII:(lAl "VAll;AT1!'~' 
'>tH. 1,,' MO .. 1'<' "'loS 1<: "I! ~ I.' "Il'S n Ml'~ 12 Ml'< )2 MuS 12 "1r·~ iL ""l~ IL ~S 
APP. ENllNG Till' J W; 
12-31-81 l~~n -F2 
$ 517 .3L ,. .,.:, -,.Qt· 
'53.00 $ '-,t .1& 
$ 10.8t- $ 12.4t 
$ 129.07 $ 132.10 
, 128.49 ,. 131.91 
" 
1.111 t· .19 
1.00'" 1.001 
, !-'>0.10 ! 8t .... IlB 
S. ~54.e9 " 557.<'1 
S. '"_9.~.;: 1 , 3,,7.t-7 
S _~9.U" ~ 417.37 
• 22.00 $ 21.00 
I:-Nf·l"( fI.PINf 
12-:11-1 i 12-31-"', 
1 ~'14.~·O ! l)~v.6f-( 
t b3. P7 5- t 7.402 
16.70 1 lB."'!' 
$ 132.1;) $ 147.1'" 
$ 133.<;'2 $ 137.t~ 
3- 1.;~2- -" Q.':1 
.<;01 
"~".O(, 
,. S4~.b~ 
1 3~4.;17 
!. 4lC.Q 
f !'>.tP 
1 .Ol>c, 
" R7f< .It. 
$ ~ 34.Ll 
! :i43.?-~ 
! }~'7.':"=--
·EfIICH:G H."I'.l ElII[,l",r, I-"",'I,,r. F Nr'}Nh fl'IOING 
12-"'1-R~ ! £-:n-f-t· 12-:;1-81 12-:3}-H 1<:-::1-11" 12-31-<)(; 
,. 6fl:'.](. $ 115.7(' 1- 774.vl' $ e:'~.~l 1. f<il.L(; $ ~., 1.9(, 
s 81.2'" 1. £2 .. !.~' S. ·"'3.<n J II 4t. ~~ " nC.9{ $ 14-5.52 
:S 77.01 '! 75 .. -!.-4t '! 2':;.'50 l 33."'t? $ <tl .... t.· $ 5-4.82 
1; 13C, .5" ~ 1.,3.£,3 ! Itb."'''' $ 17 ... 11 So n7.to(> $ 181.78 
$ 14: .• 42 , 1~·9.93 1. 17t-.• S!> ~ IN .:>v 1 1 c,u .• a;, " 141<.94 
1 3.83- , t.lCr- " 9.8'1- ! ]~.39- 1 B.O' - " 32.84 
.'173 .at2 .944 
91? .40 $100£'.02 H()"'~),O~ 
$ 541.98 ~ bU.Db ! 61>9.'>1' 
1 3-1l.4;; .,. ~'i5.Qc 4'l~ .4t-
$ 38P.07 419.~~! 435.87 
l 1.~D I 27.0(' $ 55.DC 
.43~ 
5.1142.7'7 
! b83.('4 
" 45f'.o~ 
.. 3b.!>7 
64.00 
.q?~ 1.220 
Hlt.7.t>;' Hl!>5.'>8 
:a. bt;.7.24 $ bOO.37 
" SGO.39 $ 555.21 
~ 427.33 ,. 4u8.09 
" 60.00 
~ 4~1.~~ 1 4jf'.37 "_15. o J 1 ~99 •• 3 ~ 38~.07 ! 44L.~2 S 4 Q l.R7 1 5~o.~7 $ 4B1.3~ $ 40R.09 
All OHA T~ W AlkCRt.Fl-OTW/IBf 
C('t·'~TM.l 1~7; UPt! ARS SlMI-<lUlI:l 
3(00 fOCIl f !ltD 
. '~-~'r;-- ""1-'-~- :;- c''';<~.~~'' _ .' 
:P 
~ 
€3 
~ 
:!Jj 
;,~,.....>. <. > 
I-' 
o 
0'\ 
I\) 
!;CH. 
SOU. (MILLIONS) 
RAllO ANAL YS'YS 
LONG TFRM N:f\l 
FOUllY 
SC~~[>UU 
lOCKHElD CAlJFOk~rA CO~PANY 
COHMfRClAl FINANCE 
MARCH 1973 
15 
SCH. 12 MCS 
APP. I.NI'INr. 
12-31-Rl 
1.">28 
,.. * * QIi!ET l!1~.P.l'FAI\; ~lnL A!RCRAFl * * * 
FINANCIAL EVAlUA1!O" 
12 M(j!> 
tNt-iNG 
12-31-1>2 
1."2.~ 
]2 lolLS 
fNCING 
12-31-b3 
1.;'R~ 
l~ M~S 
~NDIN~ 
12-31-t" 
I.It 3 
1~ MOS 
~NlilNG 
12-31-8~ 
1.l5( 
All DATA IS IN 
CGNSTANT 1972 DOLLARS 
12 MOS 
ENGINe 
12-31-f!6 
1.)<:8 
]2 1'105 
FNDIN(. 
1~-?I-87 
1.1<;4 
12 MOS 
1:~IJINl' 
12-:n-8b 
1.1'11 
12 MU!> 
fNDINe. 
1;;-31-8'-
.«74 
AIRCRAFT-QTW/IBF 
SIMI-QUIET 
12 M(1$ 
ENDlhG 
l.!-31-Ci (. 
.735 
3000 FOOT FJELD 
$ 
l':! 
~ 
~ 
tJj 
I-' 
o 
0\ 
W 
SCll. 
~uu. tMIl110N~) 
SJ:cNIUlluEbl 
IS RANI<. H1AN~· 
1S R~VOLVfR . 
TloIAl 
EOlIlTY.BASf 
1~..H'llIlY 
RATIO 
DEfT MAXIMUM 
OIF-HRFNtE 
SCHH}ULf 
LOCKHFHI t:ALIH,RlliIA {.(,/>iPANY 
CuMMFRtJAL F-INAN(f 
MARCp 1'173 
* * .. OlliFT TlJ~b[1fAN Slf,[ AJI«~.AFl .. * .. 
n Ofl::T CAPA(.llV 
S(H. 1<: J"{,JS 12 MC'S 12 Me'S 'l~ MUS 1<' fo1f!S 12 JoI(IS 12 1'10S L2 1"()~. 12 MUS 12 MUS 
APP. fh'CINC fN£'lNC [NDJ/I;( ~ /,(;-11'1(· HIDP,G ENGl'lf(. FNOINC FNl'JN( TNDINt fNOIN(, 
12-31-81 12-~1-8~' 14-31-11", J~'-31-f-4 J2-:.ll-~~. lL-31-I:'b 1?-3J-n 17-"31-1'1< 1;:-31-8'1 1<:-31-9(1 
" ,,2<t.o" " 417.37 So 4}0.91 ~ ::,,,"'.4">' So 31:'1\ .D7 1 41" .• ~2 $ 43~.~7 $ 43t .~7 1 477.33 $ ~(j8 .09 
" 
~2 .vO .s. ::l.{\O ') .llO , l~OO !. 27.('0 ! ~-5 .UlI s. 64.00 
" 
bO.vU 
So Cot51.Cc. " 4;'0.37 Itl,).'!>l ~ :.'I99.4? So "\t:!<I.C7 $ 44b.~·2 '-49(\.87 1 ~vv.57 , 487.3" .. 4011.0'1 
" 2Q!>.21 • ~d7.t.7 $ 324.37 '1 3"'3.~~ !. :nC.42 -S 3Q"5.c:;at; '$ 42~.4~ ! 4~.f.. «3 ~ ~OO.39 t. !;'55.21 
1.5<:1:: 1.425 1.<'1>2 1.1t," 1.050 1.128 1·.154 1.091 ~974 .73-5 
~ ~,QC.42 " t>15.14 $ t>4tf.14 ! b8t>.?" $ 14(,.,,4 $ 791.Q 2 1- SSC.9Z S "917.lIb S WOO. 78 $1110.102 
.$ 1.3!'1.33- 17b.~7- $ 232.83- $ 2e7.77- $ 3~.1,.77- S 345.40- $ 3bO.O~- $ 4}7.29- So ~13.4!>- , "102.33-
All D .. 1" 1:; IN 
([I~;"'TANT 1"7; ["I('llAk<; 
AIRCRA~T-OTW/laf 
SfMI-QUlfT 
3(;00 FOCT FIELO 
!l> 
::g 
t<;! 
~ 
~ 
to 
I-' 
o 
<J'. 
.j:"" 
5tHllJUU 
~ .... tf • 
!-..ltlJ. Il4lll11.t~:" 
II,Vt ~1r\1I,1 
(.! 101.'("" 1'4 /,.I,CkllJoI 
U ~l"tl l/·ull·"·1111 
r.t (.-11>1.:' I",iI'II<IY 
( , • 1·l 1 I. J II • ':, 
(' ~ J ; "t- ~ 
II III J'IVf~ lH~NT 
"1;' Hr.l V,AlUl 
11,1Al 
!)I '1~"lI-.' I II- U' ',II 
(t" 1111 1 H~(f:'If 
(..1 [.! I·j,. (.11,'11 ( " 
11- (.1.1 I ,,AUlfl. It"~IH ~1 
(.1- 011 H.f;.iI. T.' ~, ~ 
IctAL !)OURtfS 
01~,("IJI.I .. II 0 K"lI: Uf /(E1URN 
'1.2" ,.(.. T. 
lI'( It! .11, r._1. It111~Nf" UIHPAI\IY 
I.l.,.,tI' '·(.IAL F IfI.,.:t.f 
"'JI!.('! 1"7:\ 
4(; 
~(H. 12 HOS 
At'P. fNroJNC 
I2-:H-(11 
, Z4t.~b 
S ~(J.;"4 
, J.OO 
s • JO 
$ 11.10 
'.~;:-;---- . 
t 
S tIC· .(10 
s· ;".b~ 
S 7'14.1I!> 
S I lI.Bt. 
S t>~.00 
S :t.n 
" 
'-2.97 
------
'. 100.61 
OI~COUN1EO CASH FLOW 
I:! HuS 
t:1II[ING 
12-31 -1l2 
$ .. ~!'. )6 
So ~,,~.q!,. 
$ ~h~(' 
s .10 
$ 10.10 
,-----
So 14.Gl 
S (,7.71 
S 12.4t. 
" 
7!>.0? 
s 2.')6 
S 16.66 
------
S 101.!'>8 
12 MOS 1;: 14(1S 12 MOS 
f NO JIlL f1iI,IIIG £NDHIC 
Il-,,1-1l3 12-31-11" 12-31-8!> 
, ltl.-'t. S L 1 • ~ I • S 4fl.90 
S !,(J .74 S ~G.24t S !,>!,>.9~ 
, 3.~lI l 3.4(, So t·.IO 
! .10 ~ .lO S .10 
s 10.10 S 11.;(0 $ 21.20 
------ ------- -----
, b2.,7(1 , In.'~t! s 13<:.25 
So 6~.I.b S b".OO S 90.0t. 
S 1<..70 , 18."" S 27.01 
" 
bl.03 t 8t..98· S A8.!>1 
S 2.~8 ~ 2.36 S 3.b7 
S 12.bO $ 9.t. .. s -8.b4 
------ ----- -----
S 107.-/5 f, l1.3.n s 120 .5~ 
ALL DATA IS IN 
('U"ISTANT 1971 OOLLARS 
12 MOS 12 MOS 
EIIIOINC ENOl IIIf~ 
12-31-1lt. 12-31-R7 
S "a.t. .. So ~O.1 ~ 
, 1(;4.73 , IUS.I'.., 
So b.l'O So ~ .tJ!, 
~ .10 , .10 
, 20.3!J So 1'1.20 
----- -----
, 174.75 S HiO.l11 
S 110.09 S lO~"uS 
S :!S.S4 S "c.so 
S 97.08 S 1(18.83 
S 3.86 S 4.22 
S b.67 So 6.01 
----
-------
S 125.43 S 142.12 
12 MaS 12 MaS 
ENDING FtWING 
12-211-1l8 12-31-R9 
S • ... 7{] S <'9.15 
1 Cot<t.'t.c. 1 9 ..... 4 
S ~ .1·0 ~ !>. / (. 
S .10 So .\(; 
S I.".,'v S 1~.t'0 
----- ------
S ) ~ ~ .~" ,. }!J3.49 
~ 'fj '>. (it' S 7t.7~ 
S 33.4t7 S " 1,"b 
S 1lf<.t.8 So 122.!!O 
So 3.bb $ 3.12 
S 7.~~ , ".bO 
------
-..;....;.--:.-
S l~t .(4 ~ !t,!'>.74 
AJ~LRAfT-UTW/1~f 
SI~l-'UJfT 
12 HD!. 
[NOHIC 
12-31-90 
, u.~o 
$ 99.44 
, 
.10 
----
S 10B."4, 
S ~O.C2 
, 54 ~a2 
So 122.08 
$ 1.~B 
S 9.29 
---
S 18 ... 61 
3000 FOOT FlflD 
> 
;; 
x 
Al?PEWIX B 
1065 
b 
0'\ 
0'\ 
SCH. 
~Oll. (MIllIONS) 
!>CHFI)Ul~ 
PRrpAYME~IT!> ON AIRCRAFT 
T;JTAlS 
rf:p(!~ JTS 
CAPITAlIZEu I~T~~r~T 
IH !l 1/2 1'(.1) 
{..£ l'OliOI-lS 
ACCOUNT B~lANCE 
EOUIPMENT PURCHASES 
fLIGHT FQUIP~FNT 
Gf..l,IINO PROP / F.U"IPME"Il 
FACJLITTFS 
C;PAf<'F<; 
TOTAL 
CASH fXPf:NDITURF5 
ClIM EXPfNOtTURf S 
F~UIPt1fNT (m.l ~ 
CLM COSTS 
lCCKHEEO CAl IFCRNIA COMPANY 
COMMlk(.IAl fINANtl 
HARCH 1973 
* * * ('tlIET TlIRh,FAN !TCL AHnAFT * ... 
a CAPITAL f:XP~NOl1U~f 
SCh. 12 MUS 
A FP. I:Nl,lNC 
12-31-81 
12 MllS 
tl'KI N(, 
lL-31-tl? 
12 '1lJ~ 
fNOIN(; 
12-31-1':> 
12 '10< 
l "I [ INb 
12-,11-;'4 
1 ~ 'I('S 
l NCl :I.e, 
12-:'1-8~ 
Ie. MOS 
f N['II'<G 
)7-Jl'-"t 
12 ~OS 
FNt-lNt> 
)2-':'1-87 
1;: MGS 
EN[,ING 
12-31-ff 
1, Ml!~ 
[N[lIN(, 
1,,-;'1-89 
12 Mr,S 
l: Nul I'.G 
1.'-::.1-90 
Lf S ~4.~b $ 2~.0~ $ lu.Z4 .. ;".l~,· f. ~~(.5f'\ ?9.7~ $ ~1.44 $ ?5.48 $ 29.~b $ 8 ... r 
11:! 2.7.. $ 2.bO ~ ?t.:. 2.~1 S 3.~4 $ 4.24 $ ~.3 .. $ 3.74 ~ 3.20 $ l.t3 
! ~3.~e ~ l~.Al r 2~.~ .. ~~ ... ~ • 2q.~~ $ 54.13 $ 5G.47 $ Ar.CO $ 47.43 , 4S.ul 
3F, 1· ju.c,] ~ 4".74 3P.17 J 41.~1 $ t~.8~ f ~5.74 $ tl.0~ $ 52.27 $ ~7.9C 
::.:===== ==:::=-:=-: ~=-:.==== :..=====:. =-==::=::.= 
tf ~ ~0.2~ , 3Q.q5 5{.~4 $ ~D.;~ $ t2.b~ $ 112.~4 $ lCS.50 {. lCl.95 101.95 J 101.95 
(f {. :i.00 $ ? ~ (I 3. ~·O :I. 3."0 1· t .• l0 , t·.30 ! 5.80 $ 5.~0 ! 5.~0 
rf $ • I () ! • J t1. ... (; !t. ~H) $ • HI $ .10 $ .10 $ .10 s. .10 $ .10 
Cf- f !.It ! 10.10 , IO.IJ $ 11.2L J 21.70 $ 71.20 $ 19.50 1 19.~O l 19.80 
Nl' ~b.~O $ 7~.67 $ ~3.2e , ~R.~G $ 14~.b3 $ 179.59 S 185.b4 S 163.13 $ 157.~1 '$ 110.53 
$ H.ct $ It,~ •• ()7 1 24('.<;:' 1 :P7.!.1. $ 47~.17 $ t:<;,7.7b $ 1'43.40 SlUCt6.53 U164.04 S1274.51 
0." ~ "4.<11. 77.46 8".f~ S. t<:<.Ht $ llC:;.6l $ 1'''3.91 $ 184.b1 $ 175.t.5 $ 17!>.C8 $ 150.0b 
$ 84.94 $ 1~7.40 $ 24:..2R $ 314.14 $ 453.74 $ b47.71 $ ~32.3F SJOOI'.03 t1183.11 $1333.17 
aLL ~~lA I~ IN 
(G~SlA~l 1917 DLllaR5 
AIRtRAFT-OTW/J8F 
MIXED FUET 
3000 FOOT FIElD 
!l> 
'"d 
'"d 
1?:1 
~ 
!;:;! 
b:J 
I-' 
o 
0'\ 
-.:J 
5CH. 
SCU. «MILLI UN St 
~LHFDUlF 2( 
5CH, 12 ~LS. 
AI'P. f!llDIN!; 
12-31-81 
* * * lUIET TURBDFAN ~lnL ~I~(kAtl * * * 
CAPIlJ>l FlIPF"'~)lllJR£ 
12 '1LS 
HILlI"'(, 
1~-3]-P; 
12 ~L~ 
lNCll .. l: 
]2-31-h" 
12 "Il'S 
rN ... lfllC 
12-;;1-"" 
!II(·lr<. 
12 . :Ml'S. 
£".['IN(, 
1~-31-8~ 
1£ MOS 
[NtJltlG 
12-31-8t. 
12 MOS 
fNDING 
12-31-'17 
12 MOS 
ENDIM, 
12-31-88 
].2 MllS 
1:-11101 !Ii£. 
1<:-::'1-11'1 
i2 HOS 
IoNOHilG 
1.:-:n-90 
**************************.***** •• ********************** •• ** •••••• *.* •• *.* •• * •• **.*.******* •• ***************.* •• **.**.*********** 
I. '" '" ,. 1'LI(,1-1T f(;U)YMfNT ,. '" '" 
( Vf At< HI£' TOT AU 
19tH 198" 1'1t'~ )9M4 ~~R~ ~~ti6 1'lH7 i'lb~ 19~q 1 0 90 
(lTW 7 14 21 Lt, ::>b y,;. 43 
'lWIN 3? 33 34 35 36 4!> ~3 
727 37 3t· ~~ 34 ::'3 25 17 
UII" 77 ,,-~ '1~ ,,7 lu~ 109 113 
z. CA~H fXPENOITllRE!> At" THf AtTL;l.l O!.H 
SPENT IN EACH VEA~. 
3. H)UIP"fNT ClST~ Af<E' lH~ ,,(lUAL CflST lif-
THI' hJtllPMrNT ~NTlRING THf F-lE:fT. 
46 4" !-2 
bl (Q 17 
" 
I {) 
110 119 129 
4. DfPOSIT P.Y~fflT5 ~kE 30 PERCfNT OF T~E ~lRCkA~l 
PF: ICF. [lFPf'SJTS AI<£ F("UAll Y !PACED PFTWEfN SICNlJP 
AND OElIV!:"V (.TE. 
5~ EQllIPM!''''' PURCI-IASf<; ARF BA'SHI (Jill {'HARACTERISTH.S 
AN[ 011ANllTV (iF NfW AIRCRAFT PlJRCHASffl 
******************.***************** •• ************.***.*************.*********.***.***** •• **********.*******.**********.*.******** 
lDCKl-lfE:D LAlIFOMNIA L~MPA~¥ 
C( MMfKCHl FINANLr 
MARCH 1'0173 
tll DAlA IS J~ 
(P~SlANl J~7~ DOlLA~S 
AIRCRAfT-VTW/JbF 
MIXED fUET 
~OOO FOOT FIelD 
'\ 
!l> 
'Ll 
~ 
~ 
~ 
tJj 
,..... 
o 
0\ 
CO 
* * ~ (UIEl TUPE{·F~N ~Tnl ftl~L~ft~T * * * 
~CHHIUt.'" ~F ~kF-SF~VJLF FX~FNS~\ 
5CH. ~(H. I," MGS 12 Me!> 12 "LS 1'< MOS I" "'O~ 
5(j(j. (MJt.LI(lN~ ) APF. ri-loltv(; FNull11G t'IIiDlt,r: ~I\i[IING ~NDIN[' 
l~-:;I-!.'1 12-"oi-8;: )7-3)-113 1':-::<)-il'" l,,-:n-B~ 
fflf 
" 
1.70 ! I.tO 1.70 1 1.7u $ 1.9 .. 
TWIN $ .11 ! .Il $ .}J ~ .11 
PR~-SrRVICE f"P~N<;~" CF $ 1.·31 $ 1.70 $ ~.!!l 1 • t.) $ .: .0': 
************************************************************ 
TOTAL IS EXPE~SF[) H'P l~X PIWP!l~>F~. AMOUNTS ~H 
DfFfl<RED Fl'R A(CIJ"l\iTlNG ~Uf.pr.SfS ANI) AM(,t<TIHD 
DVi:h !>lXIY 'MO~tltl!> WlTH A lIkr, 1<[~IuliAL. {lE"T AIV' tH 
IllUS1RATEU h.LOk. 
**.****************~**************************************** 
ADDITIONS 
" 
1. 'll $ 1.7C 1. f 1 i. I.Hl ! 2.u'· 
AMIll'HH TlI"" 11> l> .i'9 $ 1.17 3- 1.3c ~ 1 • ~~4 1.7 .. 
------- ------ ------ ------- ------
A(CC,UtvT 8ALANCI ]f! S :3.C? So 3.55 $ 4.00 1 4 ... 7 ,. ... ~" 
===:::.== ====::=:. ====--=== =.:.====: -====-:::=: 
LO(KI-<f(O C.ALJFC~~,IA CfiMPA'IIY 
CUMMt-F:ClAL FlNlofllU 
All UIIH H IN 
L(lNSTA~l 197;: [.OLLAR!. 
"'~R(li 1<173 
12 MCS 17 ~c-s 
END1111( fNUllliG 
12-31-t;6 12-?1-81 
! .73 $ .97 
$ .96 ! .8~ 
$ 1.69 $ 1.t'lL 
S 1.69 1.B? 
1.P2 f 1.117 
------- ------
4."~ $ 4.4; 
====:.~::. ===-::.=== 
17 MO~ )2 MI:S 12 MOS 
ENCII'«· lM)JN(' l"NDJNG 
12-31-H 1~-31-f:49 1,,-31-90 
~ .73 !. .73 $ .73 
$ • f<~. .~5 $ .85 
! 1 • ~·tt ! ).~t 1.;B 
$ 1.: t 1.;1' $ 1.~8 
$ 1 .f 1 S- 1.7L $ 1.6'1 
------ ------ ------
f " .~'Z ! 4.04 $ 3.q3 
==-:-:=::.= ::. ::.:====: :.====== 
Al~(RAFT-OTW/lef 
",tXEIJ FUEl 
3000 FOOT FH:LO 
> ~ 
~ 
!;;! 
IJj 
~ 
o 
0\ 
\0 
.. * .,. (UHT fliRH.:FAN SH:l AIRC",AFT * ,. .. 
SCHE-DUlf 1[1 (.lHfRlHAM,F$ ]N IoIOP.KING CAPIHL 
SCN. ~Ct' • 12 "IO!:. 12 Ml~~ 12 M['~ 1" ~li~ 12 1'1(1$ 1" "'('~. ]2 MOS 12 .,U!, 12 Mt1~ 12 MOS 
SOU. (MILLIONS) APP. £NOHK F 111[> 1 1\( E:1II0111<{- I NOTN( '. !l;DIN(' P>iDHlb T NDING HIDING I NOJ'l(, t NOI IIi(' 
} <:-:'-1-0 1 12--:'1-8<: 12-3J-03 ].e. -31-/.4 1<-:H-8~ 12-31-f'.b 1<'-31-117 ] 2-:n-fip i2-~1-!:!'1 12-31-90 
CHANG!: ~ 
UTH~k CURkfNI AS~FT~ t lO~ .• 25 t 1..3:· 1 _~-L • "It· S> 10.3: 1- 1!..?7 ! L".<>b So 7. -'I.: ,. 4.14 S. 2.113-
CTHt-k CURI{fNT LIM'S $ 79.88 1 .?~- " J.1P- !. .1"- f .4 .. - 9.f9 $ ~ .81 $ 1.7t, 'j, 3.44- $ 2.07-
---- -------
------ ------- ------ ------- -----
------
---- -----
NfT CHAIIIG£ 1111 
ulHE~ WukKINb CAPITAL CF '<:!>.::SI- $ ..:.3&- $ 3.7{)- l • .c,~.- -S 10.77- ~./;8- $ ;.l~- $ = .94- S 7.58- $ ·.76 
=:====.:.= ===-==== =======- ======= ==:...:=== =====-=-= ::::-===== ======== ==:::===: ======= 
ACCOUNT 'fAlANCES 
UTHl:'k CUkRFNT AS!,fTS ::.& 1; lZ'l.t>1 $ 122.Lli ! 1:?2.5~ t l~~ • .::" $ 14:'.61 $. 15 0 .1f< $173.14 1 1IlO.f<4 "184.9f' ! 182.15 
Ult'(R CllRRfNT llH'S 3E- $ 79.ft; $ 79.33 s 7L.l'> $ 7!:..4c S 7~,.">2 " 85.41 $ 9".27 ,. '15.'18 $ </2.5lo S 90.47 
*****************.******************************************* NU1~ CHAN~~S IN WURKING CAPlTAL RA~fO ON HlSTORlCAt 
RELATIONSHIPS AS FOLLU"~. -
OTI-'FR CURReNT A!.SETS If' PCT. OF FIXED ASSfTS 
OTHER CURRENT LIA&'S 19 PCT. nF LU~G TFRM LIAS'S 
***************************.******************************** 
LCCKHfFD C"lTFCkM,l COMPANY 
COMMtkCIAl fINANCE 
f41.RCH 1973 
ALL DlTA IS IN 
CONSTANT 1971 ceLLARS 
AIRCIl.AFT-(1TW/HF 
MIXED FUEl 
:;000 FLOT FIElD 
~ 
~ 
9 
J;! 
tJj 
1-' 
o 
-.;j 
o 
5CH. 
SOu. I MILLIOI'I'< I 
'(HFl'(iU 
~I·l' rlF t·tUIP"IfNl 
lAl( "t.Ll'F LF "'JUIP~'f';l 
TA)(A!:;l.~ IhCU"-f-
IliA "ATF 
H 
SCH. 
APP. 
Cf 
lAX FX~fN~F lSt[ .1~Cg'.l l' 
:): ;): * tlllrl Tlh.~·f!"I"'N ~l(IL 4]r:(qAFT * * '* 
s~u l'F P·,'Pt-kTY A'lG !·U'H''''·Nl 
I, 1'1l"~ J ~ MO~ l~ Mu~· I, ~'( ~ 1, '·H .. $ 1; ~t;~ 12 MPS 
t t~~ 1 ~(; H."llloG ! NDI!ll( r t 1['1 M·· 1:-NDIl\G Et.Dlf.C tNDJtJG 
:: -31-~·, 1 !~-?>1-84: 1. -31-;"3 1':-:: 1-'.'" lL-.:"Il-8~ 12-31-H 1.-: 1-;'7 
$ .C2 ~ .01 .01 .l J .ll! 2.?t: 2.rc 
$ • \1«-
'" 
.01 .l1 $ .(1 t .01 $ ;i.;:t ! ? .2t. 
~b.LL~Cl ~'.(LPLl 'd.l lPCl "b.t (I>Cl i,:::.(('P(l <oF .:1(1<'C.1 41'.(<'(1 
1; ~ll.S lL ~lCS 
t ",uIt.t· l NOI NI> 
1 ~-~I-f"< 1 ~-31-fl9 
$ 2.3;:-
1.73 
! .')9 
4?JO/.JC1 
.2£ 
S: 11.tf 
1 2.3" 
~ q.54 
.. I'.00/JC1 
1 4.!;It 
12 MUS 
l NOI IIIl, 
1<'-31-'10 
$ <' .3b 
S' .3lJ 
t L .vb 
41' .00PCT 
" 
1.Cl 
befit<. VALUl Cf- (;JUIP. ~ .to ~. .\.; 1 .L 1 $ .t,l $ .01 $ ~ .;:t- ,. 2.::t ~ 7.~2 s_ 11.P.t- ... 38 
l' Ie ur>of- t'~: SAt.£. lA 
NOH" FOR ~m;fc.ASHlJ Y·~R~., GAPI/Ll:~5 ,~"I sn. uF /oJR(I<~f-1 
I.SSUMl D 1 H<C 
LOCIWL-f: {;,lLlf-Ol<'1IA ClJM~A"'V 
(.(IM~~ '<L J,\ l 'F 1 Nil Nt t 
MM"LH l'n3 
I,LL f'AU 15 n, 
U ;N~ 1 ANl 1 ""7<' lIl'L L.AP.~, 
AIRCRAFT-OTW/ISF 
MIXEO FLEET 
3(100 FOOT F H:L.D 
~ 
~ 
~ 
to 
I-' 
o 
-4 
I-' 
SCH. 
SOlJ. (HILLJONS) 
ACCOUNTlNf-
SCH~flUU 
FLH,Hl EQUIPMFNT 
~ROP~kTY~FAC/~PAkF~ 
2~ Pf'-E-S£RVlCE: fXPENSl 
7L1 MUDIFICATION 
l('TAL 
ACCOUNT hALAM:.~S 
FL}~Hl EOUIPMENT 
PROPfklY&fAC/SPAkfS 
~f PRE-Sf~VJCt ExvfN$£ 
727 MODlFICATlCN 
T(,TAL 
TAX 
!'LIGHT H1UJPHFNT 
f'ROPERTYtf AC/ SPARf:S 
2£ PRl-SERVICI fXPINC;~, 
727 MOf'IFIC.ATfnN 
lC CAPITAL,1lFf' INlfR"~_,T 
TOTAL 
DIfFFRENCE &fTWEEN lAX 
AND ACClIllNTI"'C, 
LOCKH[E~ CALIFOR~I~ LOMPANY 
CO~MfRCIAL FINANCE 
MAkCH 1913 
.. * .. '-UI1T lllPSufilN Slut AII'CKAfl ...... 
It-
S(.H. 1<' >4(1$ 
APP. flllDIII1G 
12-:H-[<) 
$ "'8.1i7 
-s. Y'.(_.!") 
" .E'I 
1. ~.,)I' 
nfPRFCIAllUlli ANf, AMC'kllZATItlN 
12 MOS 
H>lDJ"IC, 
)i-2<l-fi<: 
12 M(lS 
fNOINC, 
1';'-"1-f.3 
$ 
$ 
! 
$ 
~)'2\.82\ 1> 
lU.611 $ 
1.17 $ 
9.31t $ 
~8~!I(1 
tl.7'1 
l.~t 
\1.06 
12' t1C~ 
UIVINt, 
12-31-k .. 
t 
! 
~, 
! 
L:i.f:ll 
1 ~ .... ,. J 
i. ~'" 
b.6fi 
l'lMCS 12 MO~ 
fNDINC, ENDING 
12 ML'S 
tNDINC, 
12-:H-85 lL-31-~6 ~2-31-B7 
12 MO~ 
.fN['INC, 
12-31-'8f 
! ts'o. 73 ~ 
! 1 .... '64 ... 
!, 1.74 ! 
$ 7.17 " 
7:.':-2 $ 
If .. !",; .$ 
1. F.2: 5-
'C,h.)'" $ 
Bb.O~ ! 
11.9b l> 
1.62 $ 
"'.3'" .$ 
97.31 
1~. 71 
1.8} 
~.5-4 
12 MUS 
~ NDliII(, 
12-,,1-8" 
~ 103.3C 
• )'1.l~ 
• 1.7l 
I .75 
12 "lOS 
f !liDlillG 
12-31-'10 
" 10 ... 72 
~ 17 .~9 
$ l.t9 
fF J b[;.99 '$ 75.02 5> 81.(;3 5> B6.':>!' $, BE.a3 '$ <;Ie.of, $ IH,.l~ $ 120.",,, S. lL4.£<5 ,. 124.40 
===-:=:.= 
3~ t ~22.42 
5> 9D.}!; 
:<" $ 3.(,,2 
$ M,.95 
======= 
" ~);!.7.34 
i "'3~21 
~ 3.55 
$ !>('.56 
==:==-== 
$ 54£>.61 
5, \l5.?? 
,. 4.GO 
! ... 0.6<> 
S ~·~7.4~ 
S. <a.lt4 
~ ... <07 
! :11 ... £ 
" 57'1.'11 
.$ 11(;.20 
.$ 4.':>8 
$ 2:'.46 
~===~:.= 
$ 672.21 
" 121.G7 
$ 4.45 
'- 17.04 
-=~=== 
$ 142.8'-
$ 129.27 
$ 4.45 
" Ill."" 
.$ 192.63 
$ 13~.9· 
$ ... 22 
$ 5.5'1 
======;0: 
3, f'.26.E:i 
So 142.61. 
$ ... 01, 
$ 2.56 
===:==-= 
$ 86<1.63 
5> 124.70 
$ 3.93 
S~lt.51 • ~74.6b ,. 6,,2.51 $ bBS.bi $ 718.15 $ ~14.77 S 8A7.03 S 938.59 "9/6.01 S 998.26 
:.::.===== 
$, 
! 
'" ~
s_ 
1'7.40 
1~, .1,7 
1.1'1 
H.3:? 
2.74t 
,. 
~ 
$ 
t 
t 
:;::.::=== 
b3.33 
14.1n 
1.70 
7.32 
2.t...U 
$ 
f 
t 
! 
$ 
;==;=-== 
e3.02 
14.1<1 
1. f>l 
~.u, 
2.t 3 
:;, 
.. 
5. 
! 
~, 
.;.~.:.~===.;.:. 
8 ... 1'1 
1" .7f, 
1.1'1 
3.:'3 
;>. ~,) 
,. 
s 
$ 
f 
t:l3.~4 
16.61 
".05 
1.9~ 
3.84 
." 
$ 
t 
!. 
$ 
fiB. f..,. 
II'.Q4 
1.6'-
.57 
4.24 
===.::::::== 
.$ 107.31' 
" 20.43 
$ 1.S< 
" 4.34 
:..=-:::====-
$ 112.02 
$ 21.~7 
,. 1.58 
$ ".74 
=:===-=: 
5. 118.63 
$ 22.40 
f 1.5{l 
$ 3.2(. 
====-==== 
$ 124.79 
S ]Q.S3 
,. I.SS 
$ 1.63 
~ 116.t'4 ,,1\j4.7t ~ 101.33 J lC?l'< ! 107.7'1 .. 114.08 t 17P.9? $ 131'.91 S tltS.bl 5> 1"'7.53 
=-==-z=== =:.=.:=-=:::: ==-=:.:.~:. ==-===== ======= 
If ~ "'?8~ 1 j4.14 t <'6.~G $ ;'(.?1 H.qf .. !f.. 08 S IP.~2 S 18.48 So 20.<;£ S 23.13 
ALL flt,TA )~ TN 
t(lN!:l"N'1 1"7;: r(!LLAR~ 
AJRCRAF1-OTW/IBF 
MIXf~ FLH-T 
3000 FOOT FIHD 
!I> 
~ 
t:<:I 
e 
!>;J 
to 
~ 
o 
-:;j 
I\) 
SCH. 
seu. (MILLlON~.) 
SCHf ('till If< 
SCI-!. 12 M('~ 
~_I'F'. !ONLINC 
12-31-d 
••• ",UHT TIJRHH'A!\ ~Tl'l .~HOAfT •• * 
::" <-"<H, J A ll('N ; N[; A~Ut lILA lIC't. 
12 !-\[!... 1 t' Mll ~ 
I "If J N(. f"lI:lINC 
12-~1-~2 12-~)-e3 
l? Mn~ 
r".;~·II'"c: 
12-: 1-,- .. 
;> Ml'S 
/lif.,Ia(· 
-'11-e~ 
l~ MV· J~ ~~s 12 MLr 
!NPINC [NrJ~C ENnlNc 
12-31-~t', 1",-}1-~7 1,,'-:;1-/-'1"-
12 MO!' 
ENDIr,,( 
17-31-t" 
12 MOS 
! NflIN(, 
1;'-31-<10 
*** •• ******* •• ********* •• ~*.~** •••• ** •• * •• *** ••• ******.* ••• *.**.******.*.****** •••• *** ••• ** •• **.*** ••• *************************.*. 
LI~K UfPR~CIATIO~ T~X DFPkECIA1IC~ 
AIRtKf-FT ANP SPAKFS 1;> vrAf<~ TO IC' pel. RFS1"UAl 7 nAp.~ TU ~ FoCT. "f '>1t'UAI 
GROl'M· f'RllHkTY (0 nAkS TO ( PCT. RF5IPUAl 1(, VEARS TO f, N.T. -FSI"UAL 
FAClllTH~ 75 nAP5 TO 0 peT. kF5IDLIAL 2~ YfAR!: HI 0 pCT. kfSlCUAl 
PRE-SOlI/ICI: 5 YfAkS Te (PtT. kf~HIUt>l 11<" Tf-'f ~XPF'N~E I~ IN[IIRRI'O 
**-***************************************** ••• *********~*******~*~**~*******»*****************.*****.**************************** 
[Ii FI kRAl 
lOCKtift II C"lIF-lll<NIA C(.MPANY 
tOM~fKlIAL FINANtE 
MAKCH 1.,73 
So 47.85- ~4.74- 1 ~r.3C- $ 2D.~I- $ 1~.4~- J It.(8- $ 1~.8~- $ 18.48- I ~C.~t-$ ~3.13-
AlL O~ T.6 IS I" 
cm:ST A"'T 1.-,.1(: UOLlAR.S 
AJPCRAFT-uTW/IBF 
MIXE[, F-UET 
3000 F-OOT F If LO 
::.> 
~ 
~ 
~ 
tIl 
~ 
o 
~ 
w 
5tH. 
SOU. HUl.L lON S I 
F~D~RAl INCUMf r~x 
SCtH,PULt 
DlFFERENCE ~FTWffN 
~b l)1X ANT; ACUll'rilIN(; 
TAX kATf 
lNCOMF l~X GFFFRRfV 
If TAX {XPH'~t: U~ED AIRCRAFl 
CURRENT INCOMi 
TAX Off FRRAL 
BAU.NCE 
lOCKH~{U CAlIFO~NIA CO~PANY 
CllMMfl<ClAL FINANCE 
"ARCH 197::' 
* * '" QIlH:T ll'''ht,~A''I ~Tl-l IIII<.CRAFl * ,.. * 
Ie 
~Ch. 12 i'4liS 
APP. HIIOINI-
12-:;I-!H 
s. ... 1.8~ 
4(.Doper 
.'D ~ 22.97 
CF $ 22.97 
::.& 1 22.97 
Df-Fff.(,,"fj T~xf~ 
J2 folD! )2 M~S 1£ MC~ 12 MC~ 
HlIDJN(~ + 11101 N(· t_t'WIN!'- tNOlf-.G 
17-<1-82 1?-31-R3 )2-~~-B~ 12-31-8~ 
$ 34.)4 
4&.00PC1 
~ l6.~b 
.J Ib.tB 
$ 39.1:5 
S 2t-.30 1- .Lt:.~ 1 1 18."0 
41l.00f'.CT ... i3.00PCT 4R.TlOPCT 
$ 
!. 
,. 
12.6<-
" 
9.7C .s. 9.10 
12.t-2 l> 9.7P $ , •.. 1-0 
"'l.n ,. ~l.'n s. 71.07 
All CAlA l~ IN 
crNSTA~T 197~ DOLLARS 
12 Me!> 12 Mas 
~l'lD1"'C; f: NOI IIIr, 
12-31-B6 12-~1-S7 
Ib.nll .s JIl.S"-
48 .oop (.T 4f\.OOPC1 
.s 7.72 $ 9.03 
1- 7.72 $ Q.03 
$ 78.79 $ b7.B2 
12' MOS 
fNDINb 
12-31-81' 
t 11' .z,r 
48.00PCT 
$ 8.117 
S .28 
$ 8.5Q 
S 96. 4 1 
12 foIOS 
I::NDINh 
12-31-8<,0 
! -20."0 
48. (;OPCT 
1 IV.tlb 
" 
4.58 
f, 5.48 
$ lC11.l'Q 
12 MuS 
IN(;ING 
12-31-9(' 
! ;?3 .1::> 
4u.eOH.T 
1 11 .10 
$ 1.00 
$ 10.10 
" 111.99 
AJRCRAFT-OTW/IBF 
MIXED FlHl 
3000 FOOT I'11::l0 
> 
:x> 
~ 
E3 
~ 
td 
f-J 
o 
~ 
.j::'" 
SLt-l. 
SUu. (MIlLIUNS) 
S('~ff>lIL~ 
LIl(;KHf'f'l (ALI HIRN lA ('CI'IPANY 
CuMMFKCIAL fJNANLF 
MARCH 1.,73 
Ie 
St¥'. Ie !'ItS 
/,,,,p. ~ NDlfljr 
1"-31-111 
.. '" .. "UlrT Tv~EOfA!~ ~,l!'L t.II'.CkAI-T .... >I 
f,H"kR~l' TAn~. 
12 !o4L~ 
FN[I) ~( 
12-:Q-f.'<: 
12 ... r~ 
FNDTI\L 
12-?-1-03 
12 "'f;~ 
r t\!Plr..t 
1"-.31-1<,, 
12 "IDS 
INOI'G 
12-~J -8~ 
All ()ATIo IS IN 
COI\STANl 1"'7, nCLLARS 
12 "4G~ 
fNC 11116 
);!-31-1'6 
J;> "['IS 
fNOtNG 
12-~I-fl7 
12 "'lS 
HIDIN(' 
12-31-88 
12 M(!' 
tlllDtN! 
J;o-?l-h 
12 Mrs 
i:NDIN(, 
J;>-:31-90 
AIRCRAfT-CTw/lef 
MIXED ft.HT 
3000 FooT FJELD 
::.> 
~ 
~ 
!;! 
tx:t 
I-' 
o 
~ 
Vl 
SCH. 
SUC. tMIlLlON!>1 
IlIIfTTAL 
eHl 1-'-;1-
SH1PC; Df-!.l VU'1 0 
bE "UHf l ... tll 
Alhl..kl>f-T 
NC'l[~ 
VEll Vf~Y 1981 
A 11<(;1< 1FT 
Nlh~ 
DELIVERY )9f<7 
II Ik(" AfT 
NI11E~ 
i.·HIVERY 19"3 
AJkChAfl 
.NlIFS 
DFLIVFRV l~~~ 
AIKlRAFT 
!l.L'Tf ~ 
DElIVfRV 19fo'. 
AI«('HAf 1. 
NPH ~ 
DE:LlVfI<Y l'1U 
* * * ~Ultl TDRbrFAN ~Tr;l AthC~AFT * •• 
SCHECUU. 2A L(AN DE1All~/l~TER~~T CLMPUTATI~~~ 
~{.tt. 1:: MOS 
~"P. r Nr'lfll~ 
]2-31-1'1 
l:{ Mes 
f Nf'1 NG 
lL-::n-o<: 
lL 1"1' S 
H,f'lfvG 
12-31-1<3 
12 "'11< 
fl'<l'I111G 
l~ -.31-c~ 
12 MOS 
FI\[lINr, 
12-'H-q~ 
12 MCS 
~NflINr, 
12-31-8<-
12 "'.OS 
F Nn} N{; 
12-31-1)7 
I, "P5 
fl'1!'IN(' 
12-3}-I08 
l:{ MO ~ I? MC~ 
fNDJI'ICFNOIN{' 
12-31-E~ 12-31-90 
PI< IN( I PAL 
IIllTFRf~T 
bALANCE 
bLRfWW 
PRINCIPAL 
INHRf !-.T 
eI-U'NCl: 
Eul<k":~ 
~l{I .. t HAL 
IN1Hif:'T 
EALMKE 
bLkk',W 
P"III;CIP"l 
INTfI<F~T 
f-ALANlf 
E uRRflW 
Pkl"'Cll'/'L 
INHH~l 
bAl AtI:(f 
f>t,RRi,ioj 
PldNCIPAL 
HIlIR!:!.l 
b~LANC:E 
H'k~,'W 
l'RINLlI'AL 
INH"f~.l 
HLA.NU:: 
H,k"iW 
lo 4.:. .. ~~ 
1 ~9.77 
! 31<,.1'[ 
~ 4~.~~ 
~ <:t..7·9 
$ 340.,,7 
'$ 41.'>j 
2·~.lq 
1 7Q7.74 
~ 42.~3 
1 ~V.~4 
1 ;~5.Ll 
~ 42.-53' 
!> 17. "i-
S. 21~' .'6£:1 
J. 42-.5:-' 
1 14.1'9 
$ l10.1!:> 
1· 4t~.53 
$ 1,1.91 
$ 127 .62 
$ 
i-
S. 
42.!>'> 
f.":'3 
e~.L': 
s· 
$ 
l 
.$ 5.02 ~ "..Ot '$ ~.iJ" ! 5.02 !- 5.0.- l 5.02 $ 
$ 3.7t $ 3.~q 1 3.02 2.64 $ 2.~L" 1.f~" 
~ ~S.l2 ~u.~u $ ?~.IP ~ ~O.lt ~ 2,.14 a 2C.12 .$ 
5.02 ! 5.02 ! 
1.51 " 1.13 ~ 
15.10 ~ 10.08 
~C.~.". 
.$ 
.$ 
~.tG ~ 4 •. CO 
3.~L ~ 2.7{1 
3~~~~ $ !1.4~ 
~9.~~ 
1 .ut 
So .71 
$ -4.n 
~ :. .74 
! 4.(C" 4.0L ! 
~ 2.4( $ 2.10 ~ 
S :7.~~ ~ 23.9~ 
! 5. ! ~.C2 ! 
1 3. $ J.Di So 
$ 40. S 3~.le .$ 
4.( (, $ 
1. bC S 
19.9') " 
4.0C 
1.5C 
15.9~' 
5.1:2 5, 5.02 
L.64 $ 2.26 
:'I(.le $ 2!>.14 
t 
$ 
! 
t 
!. 
J 
4.lC, 
1.7( 
ll."~ 
5.(J2 
1.69 
2C .1.:: 
$ 
1 
$ 
" i. 
$ 
j 
t 
1 
~.02! .02 $ 
~.1~ $ .39" 
45.'7 5 4 .26 t 
~L.L4 
.02 1 
... ),' $ 
3 • I il $ 
~.07 $ ~.U2 .$ 
2.64 $ 2.~6 $ 
3~.lb J 25.)4 J 
t .2t ! 
! 4.7(; $ 
J ~6.4(l ~ 
-! 6£.b~. 
t . • 26 $ 
4.23 $ 
50.14 $ 
<>.2t. S 
3.7t; !-
43.BA , 
$ H.L 
$ 8.4 
~ 101. (J 
,. 112.2 
.$ Il.22 s 
l 1.50 $ 
S 89.QO $ 
6.lt, 1-
:3.24 \' 
37.t.2 1 
Jl.i!.':: t 
t..73 i 
78.'>8 
42.53 
S.Y'> 
42.!:;{; 
! 
~ 
!>.o? .$ 
.16 .$ 
5 •. 0<> 
4.0( 
.<"l 
7."~ 
! 
i 
~.t:2 $ 
1.51 .$ 
l!>.lC S 
5.02 .$ 
1.69 .$ 
20.12 S 
b.7t, s· 
? .J'l S 
31.36 $-
ll.22 $ 
5.8" .$ 
ti.3b $ 
42 .• '>b 
2.97 
~.06 
.38 
4.00 
.6(, 
3.q!:-
S.02 
1.13 
10.08 
5.02 
1.51 
15.10 
6.26 
2.35 
2!>.10 
ll.?? 
'>.05 
!>b.14 
LOCKHH:' CAl I f-GRNTA cr;~p-.",y 
C~MMFfLIAL FI~ANCf 
HL t'~H J< If' 
C[~STANT 191£ DLlt.~S 
A IkCRH T -{)1 \ot/l Sf 
MIXED FLF~l 
3000 FOl'T FIllD MAI<CH 191~ 
i!d 
'l:l 
t::.;:f 
e 
~ 
to 
I-' 
0 
-.'I 
0\ 
5CHI-DULI-
SCH. 
sou. BULLIONS) 
PRINCIPAL 
AIRCRAFT, JIIITH(FST 
N01E:~ E;AlAN(E 
OH:IVFRY 1987 1«lkkUW 
PRINCIPAL 
AIRCRAFT, INn·RHT 
Nnn~ Eo.ALANCf 
tifUVFF.Y 1~8" b(jRR(J~ 
I-'RINctPAL 
AJI<CI<AfT INURE '>, 
NOTES FALANCE 
DELIVFRY 1911" BuRRI'" 
P/UNCIPAl 
AIRCRAFT I!l!TERESl 
NOTES &AlI>NC.f, 
DEUVE.RY 199( 
PRINCII'Al 
SUI:.-Tl.TAl INTE:KF~T 
INitIAL BAl-ANn 
lO"~ Af.,REF!'!E!IIl &(.RRCW 
""INCH'Al 
SUHUAl. INTE-RET 
SfNIC'R bALIINC!: 
WJ-N A(,k.1: EMENl!> BORRnw 
REVCLVING LIm PRINCIPAL 
.5 UV!:R PRIMf- INHI'.HT 
HH lHRU 84' BALANC!' 
301<1(01"-
lOC~HfI:O CALIFO~NIA COMPANY 
COMMERCIAL FINANtF 
MAkC.H 1'#73 
2A 
5LH. 1 .. MUS 
APP. r!llDIN( 
1<:-31-tll 
S 4;:.53 
~ ':Q.77 
s 3f2.HO 
f 5.0;-
s :.7t:. 
5. 4t~.22 
~ ~,u.2~ 
$ .11 
.. 72.GC 
! 22.00 
...... "UHT TURBUFAN ~Tlll AIRcrAFT" ... 
lC'AN Dl:1AllSIlNTEkESl CUMFUTAlJONS 
17 "IPS 
~NfJIN(, 
1::'-"1-8~ 
.. ""~.53 
s ,ie,.7.-,. 
$ 3"0.27 
t '<.02 
! t>.3'1 
i- 7l.P, 
$ 3<,..95 
" 
1.54-
S "'2.(;l" 
J2 i'll'S 17 MOS J2 .. as 
ENDINL l:NuIN{' lIllPIIII{, 
12-31-b3 12-31-::' .. 12-31-85 
.. 42.53 S 42.5?- S 4Z.53 
$ 2?o.81 $ 20.8 .. S 17.86 
S'297.'1" S· 2!>5.21 $ 217.66 
t 14.1:4 1- I9.0t. S 25.3~ 
$. ... 4& S lL.lC. S 15.47 
·s 112.35 $. i"3.5~ $ lBe.&7 
$ 50.24 $ 50.2 .. $. c>Z.6.5 
s l~ •• Ce $. 7.{)(l 
$ 1.0t. $ .27 
S 7.00 
All DAU IS 1111 
rONSTANl l<jl~ OCllAR$ 
12 MOS 12 MOS 
teNDING F.NDt'llG 
12-31-1l6 17-31-1l7 
$ 10.85 
S 8.11t 
S "7.6~ 
S 101'.50 
S 4,.53 $ 4,.'33 
$ 14.89 $ 11.91 
! 170.15 $ 127.62 
! '\6.5Jt $ 47.39 
, 22.0t $ 27.39 
$ 256.51 S 317.68 
S 112.24 $ l-08.5(j 
I? MOS 12 HOS 12 MOS 
I=Nf;J 111(, ENDING ENoINI> 
1~-31-81l 12-31-BQ .12-31-90 
S lO.I:<~ $ 10.65 S IO.8!> 
S 7 ".:to) $ t.!>1 S 5.7(' 
f ei-.I:<O S 75.9; So b!>.IC 
S lO.]Q S· 10.19 
.$ 10.19 
s 7.65 f· b.88 S 6.12 
$ °1.76 ! In.57 S 71.38 
S 1(:1.<+5 
1 10.19 $ 10.19 
~ 7.6~ S 6.88 
S 91.76 $ 81.H 
$ It-l.95 
S 10.19 
$ "7.65 
$ 91.76 
$ 10.1..'15 
S 'o2.!-) S 42:.53 ~ 102.56 
$ 6.<>3 S 5.95 S 2.97 
S 85.(,>9 S 42.56 
S 57.0;8 S 67."77 $ 78.00 
$ :;'1.47 .$ 34.81 $ 37.37 
$ 30,.05 .. 39t>.23 . $ 420.18 
$. 101.<t5 $ 101.95 ~$ 10~.95 
AIRCRAFT-OTW'I6F 
MIXED FLEfT 
3000 FOOT f H,LD 
> ~ 
~ 
!;! 
I;j 
I-' 
o 
-.;j 
-.;j 
* * * 'lIUl 11'RH1FAN ~TOL AIRCRA~l * '" ot 
SCHf' DUll. "-II L"A'< DFT.AllS/lNTFkFST CUIolHJl II TJ Of\! $ 
S('H. SCH. 1<' MUS J 2 Mf'S 1"- I"CS 
SUU. tMILU(;NS) APP. tNDING ( NOIM:: I::NDIrl/; 
l~--?l-Bl 1<--31-!<~ 12-31-8'" 
REVI,LVIlllL LIM PRINCIPAL 
.5 LNER PRIMf lNH:j.;~ 5T 
(f,~ lHkU 901 fAt AlIICt 
RLRRI.-\' 
TuTAl PRINCIPJlt CF t 47.55 , '>l.55 $ 71. '>7 
H!TAL yr-..UkE:'l s 34.;-4 ~ 34.7<: $> 34.35 
ll:l ilL Nf-W BORROWINGS CF ~- 72.<'4 , :><;.95 ! !"t .• ,4 
l[IT/!L v~ e 1 CF- $ ,,<,u.02 l' 43P.42 , 417.('1 
C:UIiRFNT f>D¥.TlIJN L TO :;f.; $ '>1.~'> ~ :,t.~7 
'" 
61.59 
LONG TERM IJEJ-,T 3F 1; 3'11<.47 i> 3ft."') .s ~~5.~(. 
* * * * * * * * * * * * * * * * * * '" * * * * * * * * '" * * TNITT~L U~PT IS ~~~'M~D 10 hI: bU PCl. Of ALL fllQPMFhT 
RfQUIREMfNT~ NFFD~P TO INITIATE ~YST~M CPFRATl[i\S. 
DEfl IS REPAID OVER Ie YtARS AT 7 PCT. 'NTERE~T 
AIRLRAFT Nl'HS ARF ASSUMH) Hi ['F 70 PLT. CF IHI: DFllVfREG 
EOl,IPM'Nl Ll'ST~ .. lHt' NuTES A"~ REPAIr [lVF~ 1(' vf/.R~ Al 
7.~ PL1. INTEREST. 
* * * * * * * * * * * * * * * * * * * '" * * * * * * * * * * 
12 MOS 12 MeS 
Ef«DI"'G ENDING 
12-31-84 1;-'31-8!> 
$ .92 
$ 2b.CC; 
$ 2&.00 
1- 08.59 ! 07.85 
!- 3!t.~(; '$ 34.25 
! 5(."4 $ se.b!> 
f j<'/j.74 f 4}Q.!:-S 
! t.7.8!> S 79.07 
$ 33v.89 $ ~4C.4t-
LOCKHEfC cAtIFONNIA CGMPANY 
C.OM~ll"LI AL F INA~,C( 
I.ll D/lA IS IN 
(r~STA~T 197; OOLlARS 
MARtH ~Q73 
1; MaS 12 MOS 
ENOIl% ~NL:ING 
.1<-31-80 1~-2>1-i17 
$ ~-."2 $ 5.24 
$ ~5.L'0 $ 9u.Dt' 
$ ~9.00 $ 35.0(' 
$ 7'1.[;7 $ 89.92 
$ 39.Al , 44.54 
$ 141.24 $ 143.5u 
$ 481.72 $ ~35.30 
$ "<;0.92 $ 10O.1l 
$ ~91.b(' $ 435.19 
12 I':CS 12 -MOS 12 I'tns 
(NDIM, ENNNG [/liDING 
1;C-2>l-Hf, 12-31-fl<o 1.;-31-9() 
!o lo9.00 
-1 7 .14 7."0 S 0.42 
-11(7.l,<; ~ 111.,,0 $ 62.uO 
17.vv $ 4.0u 
,. 100.11 '" llu .30 $ Ib"'.56 
$ 47.54 $ 48.66 $ 46.76 
$ 1I8."'~; 1. 1()5.9!> S 101.95 
.$ !..5"'.14 $ 549.79 ! 482.18 
! 110.3(, $ 12u.52 $ 72.<;04 
!, 443.B4 $ 4<:'9.27 $ 409.24 
A lR(R~Fl-ClW/Jf.F 
~I}XED FLEET 
30Ce FOOT F-IElD 
?d 
~ 
~ 
~ 
tJj 
I-' 
o 
-.;J 
()) 
SCH. 
SUU. (MILLIONS) 
INTEREST ACCRUAL 
2A IN1EREST PAYMENT 
S('HHlULf-
2C tAPJTA~lZi" INtFRFST 
INTEREST ACCRUAL 
LOCKhffP CALlfCf<t.IA CUMPANY 
COHM[kCIAl FINANC~ 
HAkCH 197~ 
* * • 'UIET lUR~UFAN !lnl AIRCRAFT * •• 
~A 
SCH. 17 Me!. 
APP. [NDINe 
12-31-81 
" 
34.24 
$ 2.24 
----
CF $ 32.00 
======= 
ll'AN Dl'TjI}LS/lNTF~fST COMPIITATlOII/S 
It: MUS 
fNOING 
12-:H-f'? 
$ 34.12 
$ 2.er 
----
$ 32 .• 12 
===:.=.:::.= 
12 Me$ 
fNDING 
1;'-31-b3 
" 
3,< .~5 
$ 2.t.3 
----
$ 31.72 
======= 
12 MuS 
ENDING 
1;;-~1-&4 
" 
33.'30 
$ Z.~l 
----
" 
30.19 
===-=::::= 
12 MOS 
~ ND l'~G 
L?-31-85 
~ 34.25 
$ 3.84 
----
S 30.41. 
======= 
ALL nATA IS IN 
CONSTANl .<,172 OUllARS 
12 "'os 
[!>IDING 
12-31-8t. 
S 39.81 
$. 4.24 
----
S 35.57 
::===:::= 
12 MOS 
EN:JING 
12-:31-81 
S ..... !;4 
" 
4.34 
S 40.20 
====== 
12 MOS 
[II/DIN(, 
12-31-R~ 
1. 41.54 
$ j~74 
----
$ 43.80, 
======:= 
12 MOS 
HWING 
lL-31-89 
" 
48.t:b 
S 3.20 
----
S 45.46 
~=====:;-
12 MOS 
lll/DYN(, 
1'<-31-90 
$ 46.16 
$ 1.b3 
$ "5.13 
::c::.&:& 
AIRCRAFT-OTW/TBF 
MIXED FlEfT 
3000 FOOT FIElD 
> 
'"d 
~ 
~ 
!;< 
,tJj 
f-> 
o 
-:j 
\0 
* * * (UHT TURBOFAN ~10l AIRCFAH* '" '" 
SCHfDULl: IF- Nfl INCOME F-ROM OPfRAlJONS _ 
S1:H. ~(.H. 12 MOS 12 MC~. 12 MOS 12 MDS lZ MCS 
SOli. (MILLIONS) At'P. ~NDING FNC1NG FNOINC, f-NL11'tC ~1'4[;ING 
12-31-81 1~-31-6i 12-31-03 lZ-:H-t\4 12-31-B~ 
TOTAL CP£RATlNG RfVtNlll,~ $ ~I7.:'!O $ !;:.. .... 7.90 S !>94.!>O So <>30.4(: $ bB'3.1l 
TUTAL OP!RATING FXPENSf~ 
Ib OEPRECIATlDN S t.·B.99 S 7~.\J2 S 81.C3 So eo-.<tf. T SI'.!') 
uIRf!:l .$ 3Y!;..30 " -416.70 f 44.,..60 f .476.UO S 513.30 
TuTH So .. 64.29 " -4·H.72 $ 53(\.63 .$ 5t2.9b ! bO",.13 
---- ----
------
TOTAL CPFRATING INCf'Mt $ 5~-.( 1 $ 50.It! So 63.87 1 61.42 $ 110.'H 
1.f CAPITAl. GAIN!. 
210 INTERt:!, T ACCRUAL $ ~Z~OO So 32.12 :~ 31.72 ~ 3.0.7"1 :$ 30.41 
----- ----
--_.-
----
INCOMl IllFORf TAX ]0 $ 21.(,) $ 24.0b t 3"015 So 3b.6:- $ 50.56 
~EFER TO SLHEDULF lA FOR C.I'MPlfTE IN(.uM[STAlI'foIENT 
LOCKHFEU CALIFORNIA COMPAN~ 
COMHlRCIAl FINANCl 
HARCH 1973 
All D.HA IS IN 
CONSTANT 1972 Dl.'lLARS 
12 MOS 12 MflS 
f-NtlNG HlflING 
12-31-8b 12-31-87 
S 715.7C " 174.0{-
t <'&.0(' $ 110.15 
S ~40.60 S 5f2.vu 
So 638.tO S £92.1~ 
------
----
$ 77.10 $ 81.S~ 
S 35.57 $ 40.2C 
---- ---
$ 41.53 $ 41.t.5 
12 MOS 12 fiGS 12 MUS 
ENnIM· ~NrTNC:: HIDING 
12-31-68 12-31-6'> 1?-31-90 
S 1<22.% :t. 871.00 S 951.90 
S 120.43 So 124.85 So 124.4u 
So olO.bO So 639.70 S 697.60 
So 131.23 $ 7·b".5~ So 822.00 
---- ----- ----
$ 91.27 106.45 So 129.90 
$ 43.1l0 $ 4!-.46 So 45.13 
---- ---
So 47.'<7 :$ 60.-99 S £4.77 
AJRCRAFI-OTW/IeF 
MIXEO F-lHT 
3000 FOOT FIE LO 
~ 
::g 
\:<j 
~ 
!;;! 
to 
I-' 
o 
ex> 
o 
~ C .... El.lIU 
SCH. 
SPU. (~IlllONS) 
If II'4('OM~ P·F H'Rf lAX 
Ie 
1(; 
DIFFERfNCF ~fTWtf~ 
lA)( t.ND I. .. CUl-·H INC 
lAX INCf'Mt: 
TAX RAlf 
C.k~Y FURWAFP ADJ. 
lO~~ CARRY fUNWARD 
EXPIRFO CARRY fO~:WARn 
CAkPY F(lilWAkl' bALANCt 
1l'4COMf TAX 
Of'FE:"'~:fD TAXE~ 
t+n. INlC"MI T .... X 
ACCnUNTIN(, TAX FXPfNSF 
lCCKt-IfElJ CAllFOkNIA C(I"IPAtJY 
COMM~kCIAL FINArvCI' 
MIoRCH 1973 
* * • CUHT ll'fH'c'F;'N !:lCl .... H.«,AFT * * * 
<-U INCOME lAX ~AYMENT~ 
~ l.ti. 12 Ml'S 12 MllS 12 1o\1'~ 1, i'\(,~ 12 "LS 12 "tS 12 MGS I? "C~. I? M[J~ I,,' .. n~ 
APP. l'DINC l'Nf,III/(' fNUI\i( (N(l}r<l· lNDIM- rr.'DIfltC ~II:(.I 1>;( F ",PI fII( f!\t[JNC l NOI Nt 
lZ-31-IH 1~-=>1-82 1, -=>I-b:; 1;-=>1-"4 1,,-:;1-6' lL-:?-I-fi6 12-31-81 1~-:\l-!H' 1'<-31-1'19 1<--31-90 
1- ?l.01 $ '4.0t 3? .lS ! ?'b.t.~~ ! ~l .51 $ 41.~3 $ <d .6~ $ 47.1..7 tC.99 f &4.71 
t ~7.F5- $ 34.74-' 2(.3D- $ 2C.21- 1 18.91-! 1(.08-! If.B?-! 18.4b- $ 20. 0 6- $ 23.13-
------- ----- ------- ------- -------
$ 210.84- 1 H.t-"- " ~ .r,,~ ! 1t. ... 2 ! ::' l.t t 
.. !i.OOPCl 48.COPCT 41'.001'(,1 "P.utPCl 48.0(lPCT 
1> 12.811- 1 ~ .• 13- 1 
$ 12.bo ~ !>.13 
$ 
12.bP 
" 
If .01 ,.. 
------ ------
S ~~.O7 $··16.68. 1 
------ ------
1A $ H •• OC;- S 11.5~ 
" 
2.ftl 1 7.Rf $ 15.17 
,.1<1- ! 7.IH-
$ 1.?"i 
l~ .20 
------ ------- ------
" 
1!t~17 
l~.b, 
" 
'< •. le ! c, .IC. 
------ ------ ------
l~· .... 3 ! 11.rf\ t 24.27 
~ll D~lA 'S TN 
C2NST~NT 1972 DCllAkS 
------ -------
~~'.'~ 1 ~.;, .PJ 
.. I- .COPCT 4".lJC:I'CT 
S 12.L2 , lC.9t. 
-----
----
17.77 1- 10."(. 
1.72 1 <;.03 
----
-----
lC,."<I~ 1> 1(. .~(I 
------ -------
----
$ 21'.<'''' ! .. D.t:) f. 61.64 
41:' .CDf·C T 4!<.t(JI'CT 48.COPCT 
! 13.92 19.21 f. 29.59 
------- ------ -----
1 13.'12 1 19.21' $ 29.59 
" 
8.k·7 J 1(J.(;6 1 11.10 
----
-----
$ £2.7C. :?"f_.21 $ 4() .. ~9 
AIkCRAFT-OTW/IB~ 
MIXED FlEET 
3000 FliOl FIELD 
» 
foci 
til 
~ 
~ 
tp 
I-' 
o 
(Xl 
+-' 
SLHfllUlI 
S(.H. 
SLUe tMILLIONSI 
IF- TfllAl UPfR/lTI'4c, REVEN'-'I'~ 
"}I-. TOTAL L'l>ERATlNC I::XPffllHS 
IF- Tr-T~.L (w~RATING llllCOMI: 
If (lIPIIAL (,A INS 
2A INlFRfST ACCRuAL 
1l'lCllMf BEFORE .AX 
20 11,X fXPfNSE 
Nfl INCUME' 
LO(.KHttfl CALlFURNJA COMPANY 
CUMMFFCIAL ~INANCf 
I'IAf;.CH 1"73 
* * * (.;tllEl H'RI'£lFAN :'TnL AIRChAF-T * .. * 
lA 
SCH. 1<' MLS 
APP. fNU111iC: 
1;>-31-&1 
~ ~17..3t' 
.t 4b4."Q 
1 S3.Dl 
.$ 3~.l)O 
----
'$ 21.01 
S lC.{19 
----
Cf $ 10.92 
-:===: 
NFT 1 NCOMr l'RLlM l!PFkA llt'''l 
1~ MLS 
fN[,IN(· 
1,-31-8~ 
'$ ~47.9() 
'$ 491.7/ 
----
.$ -5t1.1fl 
~ 32.12 
----
" 
;'4.06 
$ U.S!> 
----
S 12.' 1 
-========= 
l~ ~L~ ) L M(I~ 12 /oiLS 
fMHt<;{, f-IIIDINL IND1NG 
1~-31-f,~ 12-31-84 12-31-8!> 
'$ ~"4 .~() ~ tdO.4D $ 683.10 
$ !>3(·.61 !. ~b;; .~c. '$ 602.1:: 
---- ----
l 6"'1.87 $ 67.42 $ lH .• Q7 
$ 31.72 t· 30.7'-1 1- 30.41 
---- ----
$ 37.15 S 36.63 .$ 50.56 
.$ 15.43 S 17.')8 $ 24.27 
---- -----
$ It,.77. $ Ie, .0'. S n.z,> 
=-==~=== -:.=====;: =====-=-::: 
All DATA IS IN 
CuNSTANl 1~72 OOlLAf;.S 
12 ML~ 17 ~,P!; 
fNDIM· ~ Nfl! N(' 
1~-31-t.t· 1..:-:-1-3 i 
~ "1!;.?O ! 77 ... (W 
'$ 1>3£<.6(, $ e92.1!:-
----- ---
$ 77.H' S ~ll.R~.· 
$ 35."7 $ 40.20 
---- -----
S 41.53 S 41.6" 
S lQ.C4 $ 19.99 
---- -----
~ 21.~9 S Zl.66 
-=-===-==:: ====== 
l~ M(l~ 12 M(IS 12 ~rs 
f:fI;:JIM, n;OJNG lNOING 
12-~1-lt(\ 1~-~1-p9 1.:-31-90 
S P22.~v :,. A71.00 l> 'i51.C,O 
S 731.23 '" 764.!>~ S 822.00 
--- ----
.$ "'1.27 '$ It'6.45 S 129.90 
$ .. 3.80 t "!>.46 S 45.13 
---- ----, 47.47 $ 60.99 S 84.71 
S <-2.79 s 29.17 S 40.69 
--- ----
$ 24.M; s 31.72 $ 44.08 
=======: ===;==:. -=-===== 
AIRCRAFT-OTW'18F-
MIXED FLHl 
3000 FOOT FlEW 
!t> 
I-d 
til 
t§ 
!;"<! 
to 
f-I 
o 
CO 
f\) 
SCH. 
~OU. (f'lILLlCNS) 
~CHf-DUU- 21\ 
$CH. 12 1010'> 
API'. fNDINf, 
12-31-B] 
CA!>H AOOJlION 10 ECUll"f Lf-
OlVIPI'Nr'$ (f 
MOle 
~IE SCHFOULf 3A FeR Of TAIL 
lCCkHEEO CALIFORNIA CuMPANY 
COMMERCIAL FINANCE 
MARCH 1973 
* •• QUIET lURBOFA~ STOL AIRCRAFT ••• 
DIVID~ND PAYMFNTS AND EQUITY INrR~ASfS 
12 MOS 
ENDING 
] 2-,n-&2 
1" MO~ 
ENwlNG 
12-31-83 
1;:: MOS 
f-Nt'IN(, 
12-3]-84 
12 MUS 
ENDING 
17-31-85 
ALL DATA 1~ l~ 
CCNSTAhl 191~ DOLLARS 
12 MOS 
ENDING 
12-31-f'b 
12 MOS 
ENDING 
12-:31-111 
12 MO~ 
ENDING 
12-31-&8 
12 MOS 
ENnING 
12-31-89 
12 MOS 
ENDING 
12-31-90 
AIRCRAFT-UTW/JBF 
MIXED FLEET 
3(,00 FOOT FIELD 
> ~ 
~ 
t:! 
ttl 
I-' 
o 
CX> 
LV 
~CH. 
sou. tMHllON") 
'~CHfUUU: 
FUNDS j>ROVlllEL> 
it NI'l INC[jMF/UPfllA1IlJN~ 
IP (j~P~lCIATION/AMORTIIA1JQ.N 
2"- Ifl.Hkf 51 ACct'RAt 
2[1 (URR~(I,1 INCO~~ TAX ACC'L 
lL CIFtkR~~ TAXIS 
[J'PG~ IT ~fHIN[' 
If' OlHlii {.HI.N(·i~/WOj.'K'(, CAP. 
II S'LE Of AIPCkAfT 
2~ CASH ADDITIONS lL EQUITY 
2A Nlw I'ORROWINr.<; 
TOTAL pROVHiED 
-FUNDS APPllFt' 
2A LfJAIIi RFI'AYMfNTS 
2A ]NltREST PAY~ENT~ 
2[1 ltIKuMF TAX PIYMfNTS 
2& Dr~IDFND PAYMENTS 
LC DEPUSITS ON AIRCkA~T 
7C fLIGHT t~UIPMFNT 
2C C,1H1UNI' PROP. 
2C FACJLlTIb 
2C SPI>.RrS 
'" '" '" {lIIFT TL'kr,L,fAN STOt AlkChAFT '" * '" 
o· lASt! FlC'W 
SCH. 1<: MOS 
APP.I::NDIN( 
1<--31-Bl 
1<0 MD!> 12 MLS 
fl>;ClN{' ENDING 
l~-~l-&Z 1~-31-83 
12 MD~ 12 ~V~ 12 M0~ 12 Mns 12 MUS 
tNLING ENOING l~DJN~ rNDI~G lNPING 
1,-31-~4 12-31-85 12-31-P6 12-~1-87 1~-~1-8~ 
12 Mli~ 
lNOINb 
]2-31-8<; 
12 MGS 
lNDI NG 
Il-:H-90 
$ I{)."'~ 
5> 61.<.'-19 S 
" :;;-.(ju ~ 
" lL.6f<- $ 
$ ;:2.<,7 1 
" 25.37- $ 
! .u£' ~ 
12.51 ,. 
1~.(;2 , 
J;i. J ~ 3 
:.13- $ 
It.lot! $ 
?tR- ~. 
.01 ,. 
1<-.72 1. 
f 1.(;3 So 
31.72 
"- .Bl ~ 
12.{2 $ 
~.70- t 
.el ,. 
I9.0~ 1 
~;b.'1d ! 
::'0.7'-1 $ 
1.S6 $ 
".7v $ 
.'J~- $ 
.01 $ 
7~,.29 $ 
Sf.B3 $ 
3[.41 $ 
1~.17 $ 
'f.l0 ~ 
10.77- t 
.01 $ 
21.".9 
9b.('(' 
3!:·.57 
J 2.22 
7.72 
$ ?i.M· 
• 1l".1~ 
$ "ti .2( 
$ 10.96 
Q.1J:'l 
! 74.t>t< 
:i> 1£0.43 
So 43.80 
$ )~'''2 
$ 8.59 
" 31.72 
,. 174.85 
$ J,!>.46 
" 19.21 
i 5.46 
,. 44.08 
$ 124.40 
! 45.13 
, 29.59 
$ 10.10 
5.1of'- $ 
2.26 $ 
5.1,)- $ 
2.2t $ 
~.94- $ 7.58- $ 
2.32 $ 11.86 S 
.76 
2.38 
1 '2.;>4 $ ~".Q~ $ SD.i4 ~ se.;:.. $ 8&.6~ $ 141.24 $ 143.5C $ 11~.9~ l 10!>.9S $ 101.95 
$ It,h.8C; $ 1(,1'.21< ~ I"'I.,,~ $ 20:;.70 $ :;>47.6<) 1 312.92 $ 337.61 $ 3?b.7~ "336."7 $ 358.3" 
$ 47.5~ ! ~l.~~ 
1 
,. 
" ~ 
3 ..... 2~ 
~"."I;, 
St'.24 
$ 
~ 
s. 
,. 
34.7? 
~·b.C 2 
:>9.95 
3.~C 
• J 0 
1-
1-
$ 
$ 
" $. 
71.~J $ 6S.~q $ t7.85 1- 79.C7 $ ij<).92 ! ICO.ll ! 110.30 $ 169.56 
j~ .3~· 
19.24 
51'.24 
·:?.~tJ 
.~ .. o 
$ 33.30 t 
t 
34.2~ 
1~ .17 
1, 3c.~1 
$ 12.77 
t ,,'1.75 
! llc.24 
t 6."'U 
1- 44.5" 
50 10 .9b 
l 51.44 
$ 106.50 
$ 
" $' 
47.!l4 
~ 13.'12 
$ 35.4(, 
1- leI."'!> 
S s.se 
S .1C 
" 48.6t 
$ 1'1.21 
! 29.86 
" 10}.9!> 
$ 5.80 
" .10 
! 1 'l.8u 
$ 4b.76 
1- :1'9.59 
$ 8.48 
$ lul.95 
$ .10 
~f JNLkFA~F/DEFf~RfD CHARG~S 
$ 
1 
~ 
:-.l:v 
.10 
b.l0 
I .R 1 
~ 
1 
,. 
1 ,i. 1 tI 
l.i0 $. 
1 ".1 J 
l.l:-l 
~ 
$ 
$ 
$ 
$ 
50 
<'l.IS 
:'0.74 
3.0 (1 
.1t! 
11.70 
1. t, 1 
$ 
$ 
$ 
$ 
$ 
So 
5C.5~ 
62.65 
t .IL 
.to 
21.20 
2.05 
$ .10 
, 71.20 
$ 1.6'1 $ 
!l.8l 
.1 () 
l'l.SO 
1.8l 
s 1'1.80 
! 1.5fi $ J .5t< $ 1.58 
TOTA l APPllf U 
CASH fXCES5IDfFIClfNCY) 
EiltDINC, CASf' 
Lf!CKHHfl LAllFC,R"'IA CClMPAfl/Y 
COMMfRCIAl FINAN(t 
MARCE 1973 
S ID~.b3 l 167.64 I 1~1.~] $ 1~2.2° $ 25Q.95 S 31~.3S 1 332.88 ! 326.2& f 337.26 ! 358.02 
$ .71- $ .t":" !. 
.71- " .07-
.~4 $ 11.,,1 $ 12.26- $ 
.~7 $ 1I.7H $ 
All DATI< 15 IN 
Cl'NSTANl 1972 OlILLAIl~, 
.41'- $ 
.~4 S 
.06 $ 
.27- $ .47 f .29- 1: 
.21- $ .2t, 1- .03- $ 
AIRCRAFT-OTW/IPF 
MIXfD HEfT 
3000 fO(JT FIELD 
.37 
.3'0 
!J> 
I-1:J 
~ 
e 
~ 
td 
,..... 
o 
CD 
.j::"" 
SCHfOUlF 
StH. 
SOU. IMllUON~) 
NUMBEk OF CUMMON SHARES 
ALL111CNAl STOtK ~OLD 
HtT AL COMMON 
PRYCF PH; SHARf-
EARNINGS PtR ~~ARi: 
2B CASH ADDITION TU LQ~rTY 
PA JD t If CAPIH.l 
lA NfT INCOME 
PIVIPfNPS/CUMMVN ~HARF 
ZE> 0] V]DI.:NO~ 
RfTI.INED EAkN1NG INCREASE 
RflAINfD fARNIN~5 
COMMON STOCK .... QUITY 
LOC.KHEED CALIFOkNIA ClIMI'ANY 
CLHHERCIAl FINANC~ 
HARCh 1913 
31. 
SCH. 12M(lS 
APP. ENDING 
12-31-81 
~ 10.00 
$ 10."'2 
S lC.92 
$ 10.9<-
IJ $ 2"4 ... 7 
* • * DUIET TURfPFAN ~TOL AIRCRAFT * * * 
C~~~Oh STOCK ~EteNcTLIATr0N 
12 MUS 
lNDIN(; 
1£-31-f2 
S, lCJ.Oll 
$ 1.<.51 
~ 12.~1 
" 
23.43 
$ 3Ub.98 
12 MliS 12 MO~ 12 MOS 
i:NOHlG f:NOING fNDING 
17-31-B3 12-31-84 1:-31-8~ 
$ ll- .(,C $ 11..1..1, 1 1(..OC 
It .12 $ 19.()'" $ 2t-.2Q 
So 16.72 $ 19.0~ $ 26.2'1 
t 40.15 $ 59.20 $ 85.49 
$323.7(, $ ;1l·2.75 $ 36"'.(\4 
Hl DATA 1~ PI 
CL.NS1ANT 1972 DGllAR~ 
12 MOS 
FNDING 
12-31-86 
$ 10.tO 
! 21.59 
$ 21.~t";o 
S If'7.06 
$390.6~ 
12 MUS 17 !'lOS 12 MOS 12 "OS 
fNDJNG fNnINb rNOING rNOING 
12-2>1-87 12-31-fH 12-:31-8'" 12-31-9.0 
$ 1(,.0e' S lL.{,(, 1 ·1{·.f CJ .$ 10.00 
$ LI.bl> $ :-4.6h So 31.72 S 44.08 
f 21.6t- t 24.bf' $ 31.7? $ 44.08 
$ J2/;.74- $ 1';3.4-2 $ IB5.}4 $ 229.22 
$412.2" S 436."-' $ 4t8.U" $ 512.71 
AIRCRAF1-0TW/IBF 
HIXI:O HFH 
3(.00 FOOT FIELD 
!J;> 
I-d 
~ 
~ 
t:! 
t:D 
'" 
I-' 
o 
ex> 
VI 
SOl. 
SOU. 
CF CASH 
H.t"'fDUU 
(HHtlOIllS) 
ID OlHF~ CURREN1 A~~El~ 
lCTAL CURRENT ASSET~ 
Ib FL1~HT .tUIPHfNT 
2C H.UJPMH.l OE-PuSJT~ 
It PROP[P1YLfACIlIll~S/SPAR~ 
lL PRF S£KVICf fXPfNSt 
Ib 727 MUDIFICATION 
24> TAX RESERVE 
ll·TAL .t.~.StTS 
2A CURRf. NT PORT ION L TO 
10 C1H£R (URRENT LIAB'~ 
Ull-if-k 1'11:1 
* * * \JllIET 111R[«lFAN STl;L AlkCRAF' * * * 
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